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THE NEW CUNARD STEAMERS. 

The two new additions to the Cunard fleet of 
steamers, plying between New York and Liverpool, 
the Campania and the Lucania, are now distinguished 
as the largest and finest vessels of their kind in the 
world. The Lucania has just completed her first round 
voyage and made a great record for speed. Daily 
runs of 460, 490, 498, 516, and 533 nautical miles per 
day were made. The Campania has even reached 548 
nautical miles in a day. 

The Campania and Lucania are as nearly as possi- 
ble twins. They are each 600 feet in length between 
perpendiculars. Length over all, 620 feet; breadth, 65 
feet 3 inches ; depth to upper deck, 43 feet; gross ton- 
nage, 12,500 tons. 

They are each fitted with two sets of the most pow- 
ful triple expansion engines that have yet been con- 
structed, each set capable, it is believed, of indicating 
from 14,000 to 15,000 horse power. These engines are 
fitted in two separate engine rooms, there being a di- 
viding center line bulkhead between them, fitted with 
watertight doors for the necessary purposes of com- 
munication. Each set of engines has five inverted 
cylinders — two high pressure, one intermediate pres- 
sure, and two low pressure cylinders, the two high 
pressure being placed tandem wise above the low pres- 
sure ones. These are arranged to work on three 
cranks, set at an angle of 120 degrees. The high pres- 
sure cylinders are each fitted with piston valve, the in- 
termediate and low pressure with double piston valves, 
all of which are worked by the usual double eccentrics 
and link motion valve gear. Steam from the two high 
pressure cylinders exhausts into the intermediate one, 
which in turn exhausts into the two low pressure cyl- 
inders, which have relieved slide valves, expansion tak- 
ing place in three stages. 

Steam for the main engines is generated in twelve 
large double-ended boilers, each having eight corru- 
gated furnaces. The boilers are arranged in two 
groups of six, each group self-contained in water-tight 
compartments, and having a common funnel of the 
unprecedented diameter of 21 feet. The two funnels, 
it may be added, are from their lowest section 120 feet 
high, or about the height of the Eddystone Light- 
house. There is also a large single-ended boiler for 
supplying steam for the electric light, refrigerating 
and other auxiliary machinery. In addition, a small 
single-ended boiler is fitted on the lower deck for sup- 
plying steam to the distilling condensers, heating 
pipes, etc. An elaborate system of piping is fitted 
throughout the ship, and connected to the various 
auxiliary pumps for filling and emptying the ballast 
tanks, pumping out bilges, pumping water on deck in 
case of fire, and other purposes. 

The interior fittings of the vessels are most luxu- 
rious. Four hundred and sixty saloon passengers, 
180 second cabin and 540 steerage passengers can be 
accommodated. An attempt has been made to 
bring the surroundings up to the level, in point of 
comfort, of the first class hotel. No expense has 
been spared to give the portion of the vessel devoted 
to the saloon passengers the utmost elegance. High 
prices are charged for passage on these flying palaces 
of the ocean ; nor is this to be wondered at, as the 
running expenses are enormous. Each ship burns 
about 500 tons of coal per day, in ninety-six furnaces, 
and to keep them a-going requires a small army of 

stokers. 

^ < « i m 

MUSHROOM POISONING. 

Within the last few weeks several very serious cases 
of mushroom poisoning have been chronicled by the 
daily press. In the literature of the subject of mush- 
rooms there may be found a most vivid description of 
the agonies endured by one who was nearly killed by 
mushroom poisoning. There is every reason to believe 
that the sufferings of some (if not all) of the unfortunate 
victims referred to were very great, independent of the 
fatal results. It is a very common practice to distin- 
guish between mushrooms and toadstools, the latter 
name indicating presumably any kind of fungus of 
the mushroom shape, other than the ordinary edible 
one. Another popular practice is to assume the val- 
idity of some simple test, independent of eating it, to 
determine the edibility of a fungus. Both these ideas 
are quite wrong. No distinction between mushroom 
and toadstool is admissible, and the mushroom gath- 
erer of this vicinity confining his harvest to the field 
mushroom, or Agaricus campestris, often passes over 
other mushrooms which are perfectly edible but of 
whose innocuousness he has no assurance. 

The mushrooms proper are classified largely by the 
nature of the under surface of the head. In the 
Agaricus division this part is filled by radial plates, 
familiar to us all in the ordinary mushroom. In other 
divisions this part has a different structure. The 
number of varieties is very great and the number of 
edible varieties is also far greater than usually sup- 
posed. The assumption that there is a universal and 
simple test other than eating for mushrooms is an 
error. One of our leading chemists, a great lover of 
mushrooms, adopted the following test for mushrooms : 
To determine whether an untried fungus was edible he 



would cook and eat a piece the size of a silver dime ; if 
this produced no effect, he would prepare and eat a 
piece as large as a silver dollar ; if this produced no 
effeet, he would consider that fungus a safe one. The 
fact of the case is that the only way to know whether 
a fungus is edible or not is to distinguish it by its ap- 
pearance ; in other words, to know it when seen. 

One of the troubles incident to the determination of 
the edible species is that in the Agaricus division, char- 
acterized by the radial plates formed in the under sur- 
face of the head, some of the most poisonous species fall. 

Hence this identification by the radial plates in it- 
self is of practically no value and might lead to dan- 
gerous results. One system of testing]consists in ascer- 
taining if the suspected fungus will discolor a silver 
spoon ; this test is absolutely without value. It is 
also probable that any chemical test which may be de- 
vised for determining the presence of the poisonous 
alkaloid will yield in simplicity and in directness to 
the simple identification of the species found. 

In different parts of the world different mushrooms 
are selected for eating, varying greatly in flavor and 
other qualities. Here the field mushroom seems most 
in demand, as only a few experts ever go outside of the 
one individual species. The moral of the whole mat- 
ter is that in gathering mushrooms care should be 
taken and absolutely no doubt should be allowed to 
exist as to the identity of the species collected. Ex- 
perience not only proves the danger incident to mush- 
room gathering, but it also shows the perfect ease with 
which the proper fungus can be identified even by 

children. 
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HEALTH RULES IN SIX WORDS. 

Strict temperance. 
Correct diet. 
Systematic exercise. 



AUTOMATIC SAFETY APPLIANCES RECENTLY 
INTRODUCED ON A NEW YORK RAILROAD. 

I note with interest what you say in the current 
number of the Scientific American about railroad 
signals, having given much attention to the subject 
and written a great deal upon it. It seems to me that 
the very features which you demand in a perfect system 
are now working in one recently put in by one of the 
most conservative and best managed railroads in the 
country, where it crosses the Western New York & 
Pennsylvania in the outskirts of Buffalo. I lately ex- 
amined this, in company with the chief engineers of 
two roads, and my two companions were loud in their 
praises of it. The transmitting power is compressed air 
at about fifteen pounds pressure, and the mechanism 
in the hands of the towerman is a single lever, requir- 
ing a force of ten pounds to throw it. When this lever 
is upright, the distance semaphores at 1,000 feet and 
the home ones at 500 are at danger in all four direc- 
tions, and a double-jointed shoe is raised six inches in 
the center of the track opposite the home semaphore. 
If the engineer passes the home semaphore when at 
danger this shoe strikes a lever hinged to the forward 
truck frame of the locomotive, which in turn opens a 
cock in the air pipe, setting the brakes on the train. A 
hundred feet inside the home signal is a derailing point, 
which the locomotive would take if, by any failure of 
the air brakes, it reached that place. By throwing the 
lever in the tower to the right, the air brake shoe and 
semaphores fell and the derailing point closed on one 
line, but on the other remained as they were. The 
train on the open line advanced a few feet beyond the 
home signal, when the tread of the wheels pressed 
down a detector bar on the outside of the rail, which 
through pneumatic pressure locked the mechanism in 
the tower, so that while the signalman could bring his 
lever back to the upright position, thus setting the 
danger signals behind the train to prevent a rear end 
collision, he could move it no further, and it was abso- 
lutely impossible to open the other road to a train until 
after the one to which the crossing had been given had 
been cleared. 

The air is conveyed in pipes, and there is a small 
cylinder, with plunger and piston, at each point where 
its force is to be exerted. The strong feature of this 
system is that when one road is closed the other is ab- 
solutely and effectually closed mechanically, and be- 
yond the efforts of an excited or careless towerman to 
open it. The system is applicable to the approach of 
drawbridges and to the "blocking "of roads, in the 
latter case the train mechanically raising the danger 
signal behind it, which would be mechanically released 
only when the train had left the block; also to the 
working of switches. The interlocking feature ap- 
pears to be positive.' S. D. Lee. 

Rochester, N. Y. 

« in » 

Fob what is the greatest amount of lumber used ? 
Nine people out of ten will say for houses and build- 
ings. It is doubtful if 35 per cent of the lumber out- 
put goes into buildings. The railroads, farmers, and 
miscellaneous purposes take about 40 percent, and the 
other 20 per cent goes into boxes. The estimate is 
made, says the Southern Lumberman, on the judg- 
ment of some of the oldest and best informed lumber- 
men in the country. 
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Marine Exhibits in the Palace of Transportation. — 
Entering the Transportation Palace by the " Golden 
Door," the first object that attracts attention is a large 
model of the Santa Maria, the arrival of which on our 
short s in 1492 is being celebrated by this great Fair. 
The larger reproduction of Columbus' vessel that 
sailed across the ocean to take part in the celebration 
is moored in the South Inlet, near the Convent of 
La Rabida, where crowds of people visit her daily. 
We have already published a cut of this quaint struc- 
ture and the vessel. 

Just beyond this model is Grace Darling's boat, in 
which she rescued so many shipwrecked people. Turn- 
ing from this exhibit, so suggestive of admiration of 
courage and thankfulness for lives saved, we come 
upon one that prompts only sorrowful thoughts. We 
refer to a large model of the Victoria, which was so 
needlessly wrecked, carrying down with her many 
brave men. The sad catastrophe made this model 
doubly interesting, and it was constantly surrounded 
by visitors, many of whom expressed sympathy for 
the families of those who were lost. The model is per- 
fect in every detail, even to the screen 
for protecting the hull from torpedoes, 
and a little placard marks the spot where 
the vessel was struck by the Camper- 
down. Armstrong, Mitchell & Co., of 
Newcastle-on-Tyne, are the owners of 
this and many other interesting models, 
among which is one of the Spanish 
cruiser Reina Regente, one of the vessels 
sent to participate in the naval review 
at New York last spring. The active 
part taken by English and Scotch firms 
in the construction of the navies of the 
world is demonstrated by the numerous 
• models of war vessels belonging to differ- 
ent nations, contained in the British sec- 
tion. 

An excellent opportunity is also offered 
for the study of the evolution of the 
transatlantic steamer. TheCunard Line, 
for instance, shows models of many of 
its vessels, beginning with its pioneer 
side wheeler, Britannia, which was built 
in 1840, and was probably considered a 
marvel at that time, for it was 207 feet 
long, its gross tonnage is 2,050, and its 
engines developed 403 horse power. 
These figures seem very small when com- 
pared with the dimensions of the beau- 
tiful new twin screw propellers the Cam- 
pania and the Lucania, which have been completed this 
year and are now making such fine records in actual 
service. The length of these vessels is 620 feet, their 
displacement 18,000 tons, and their horse power 
30,000; 

The German section contains other interesting 
models of transatlantic steamers, among which are 
those of the Kaiser Wilhelm (length 449 feet, tonnage 
3,675, horse power 6,400), of the North German Lloyds 
Line, and the Purst Bismarck (length 502 feet, horse 
power 14,000) and the Augusta Victoria, of the Ham- 
burg-American Packet Company. The names of these 
steamers are so familiar that it seems like being among 
old friends when we are surrounded by the models. 

Messrs. Laird Bros., of Birkenhead, England, had 
an interesting exhibit consisting of a long glass case 
filled with tiny models of vessels made by them, and 
so arranged as to give a chronological record of differ- 
ent types from 1830 to the present time. 

An exhibit which is very interesting in a different 
way is that of Thomas Cook & Son, of London, the 
firm whose name is so well known to tourists in all 
parts of the world. They exhibit models illustrative 
of modes of travel used at different periods, the oldest 
being models of funeral boats, each containing several 
figures, that were found in tombs in Eeypt. Some of 
these are said to be 4, 000 years old. There are also 
models of Venetian gondolas and of modern excursion 
steamers used on the Nile. It is interesting to note 
the difference between them and the vessels generally 
used for the same purpose in this country. They are 
fitted to accommodate from 10 to 78 saloon passengers. 
They are appropriately named for ancient Egyptian 
rulers and gods, one being called Rameses the Great 
and another Hathor. But the most striking object in 
this pavilion is a fine model of the Temple of Edfou, 
which is perfect in every detail. Interest in this model 
is enhanced by the explanations of its various courts 



and , passages given, in perfect English, by a real 
Egyptian. After Mohammed had finished his little 
lecture he produced coins, both ancient and modern, 
from pockets hidden in different parts of his volumin- 
ous garments (the concealed pockets of the " Heathen 
Chinee " are not worthy of mention with those of 
Mohammed), which he is very ready to exchange for 
United States coin, in spite of the uncertainty of the 
fate of the Sherman bill. He vouched for the authen- 
ticity of the ancient coins by saying that he was from 
Luxor himself and knew the excavations well; in fact, 
he gave us to understand that he was the best guide 
of the Nile country, to which he expects to return 
after the close of the Exposition. 

Not far from this pavilion is a model of the yacht 
Livadia, built for the Czar of Russia, which, when 
afloat, must be a very odd looking craft, for it is so 
broad as to give the impression of being round. Its 
bottom is flat and is provided with ;three ridges, that 
seem to be equivalent to three keels, one in the middle 
and one on each side. It has three screws and three 
smoke stacks, the latter being arranged side by side 
instead of one in front of the other. 

A visit to the Japanese section shows that this little 
country is doing her best to keep abreast of the rest 
of the world in the construction of war vessels as well 
as in other branches of industry. 

In the Brazilian section there is an odd boat built 
of logs, bound together after the fashion of a raft, 
but the logs are sharpened at the ends so as to give 
some shape to the bow and stern. On this is built a 
little hut with a thatched roof. It carries a good sized 
sail, and for a rudder there is only a paddle. Near 
it is a dugout that is capable of carrying over 4,500 
lb. of sugar and twelve or more passengers. It can 
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be rowed or sailed, and in either case is managed by 
one man. 

Although i seems as if there were models enough on 
the main floor to represent every variety of vessel 
that was ever made, there are still more in the gal- 
lery; besides full sized Indian canoes and dugouts, 
modern sculling skiffs, and beautiful gondolas. The 
latter are very richly finished, although they are, of 
course, entirely black, this being required by the law 
that was passed to prevent the ostentatious display 
that formerly produced such a contrast between the 
gondolas of the rich and the poor. In the gallery there 
are many little toy-like models of devices used in Asia 
and Africa. One of the crudest of these resembles an 
immense gourd across which the boatman, if the term 
may be allowed, throws himself face downward, his 
arms extending beyond it so that he can propel him- 
self by means of a paddle which he holds in his 
hand. 

These are a few of the exhibits contained in the great 
Transportation building, a thorough examination of 
which would require days. 

Some State Exhibits of Minerals. — In the Palace 
of Mining in the center of the main aisle is a shaft 
of anthracite coal fifty-four feet high, representing a 
columnar section of the mammoth coal vein in the 
mines of the Lehigh Valley Coal Company, and near 
it is a monument of cubes, each block illustrating a 
product of the mines of the United States for one 
second of time as estimated from the records of the 
United States Geological Survey. The base of the 
monument is bituminous coal. Then come anthracite 
coal, limestone, natural gas in its coal equivalent, 
petroleum, iron ore, granite, salt, and so on, descend- 
ing down the list until precious stones are reached, 
this cube being very minute. The Pennsylvania ex- 
hibit is particularly complete in its display of coal, 
both anthracite and bituminous, and petroleum. The 



West Virginia exhibit contains a fine display of 
bituminous and semi-bituminous coal, coke, iron 
ores, building stones, petroleum, both crude and man- 
ufactured products, and salt. 

In the New York exhibit is an obelisk made up of 
the geological formations occurring in this State from 
the Archaean to the Trias, the four sides of the 
obelisk representing the four points of the. compass, 
showing the occurrences of the several formations in 
the respective quarters of the State. The exhibit 
comprises petroleum, magnetite, red and brown hem- 
atites and other iron ores, paint minerals, a complete 
line of building stones, lime, cement, commercial 
clays and clay manufactures, salt and mineral waters. 
The facade of the Kentucky section is an arch of 
cannel coal, while the floor of the entire section is 
covered with tiles manufactured in this State. The 
exhibit comprises chiefly claj-s, fire and other bricks, 
terra cotta and other manufactures of clay, building 
stones, coke, coal from several veins, and many speci- 
mens of iron ores. 

The facade of the Ohio exhibit is built of brick 
and sandstone, carrying a large display of glass, 
cements and clays. The floor of the section is cov- 
ered with artistic tiles manufactured in Ohio. The 
conspicuous feature of this exhibit is a miniature salt 
plant, showing how salt is evaporated, dried, ground 
and packed. Another particularly attractive exhibit 
is a reproduction in miniature of a Lima oil well 
from which crude petroleum is pumped. Ohio also 
shows some fine samples of iron ore, pig iron and coal. 
One large block of coal, weighing fourteen tons, shows 
a section of a vein in the Hocking Valley which is 15 
feet 3 inches in thickness. 
Indiana's display is mostly of bituminous coal. There 
are also samples of coal dust worked up 
into balls the size of an egg by the use 
of agglutinizing substances. Petroleum, 
both crude and refined, commercial clays, 
building materials, ornamental and fire- 
proofing terra cotta, and cannel coal 
complete the exhibit. 

In the Michigan exhibit a large share of 
the space is devoted to the iron and cop- 
per mining industries of this State. There 
are immense blocks of native copper and 
piles of 'ingot copper, copper bars and 
cakes, reels of copper wire and rolls of 
sheet copper, while in one of the cases are 
shown many copper tools, relics of abori- 
ginal copper workers. 

The Cleveland Cliffs Iron Company ex- 
hibits a model of a cross section of the 
Cliffs' shaft mine, constructed on a scale 
of a quarter of an inch to the foot. The 
surface of this model is covered with the 
actual material represented, which has 
been granulated and cemented in place. 
The various shafts and levels are shown, 
and the method of timbering. 

The Iowa State exhibit presents the 
"Black Diamond Hollow," representing 
a section of a coal mine level, with a 
miner at work with his pick upon the 
seam, with lumps of coal scattered about 
and the mine car in the foreground, nearly loaded with 
blocks of coal. All the tools used in coal mining are 
shown. There is a grotto filled with fine specimens of 
crystalline formations from caves in various parts of 
Iowa. 

Several propositions have been made looking toward 
keeping the Exposition open later than October 30, 
but it is doubtful if such a venture will be entirely 
satisfactory to visitors, as many exhibitors are de- 
termined to pack up and get away immediately after 
the legal time of closing, which is October 30. The 
buildings themselves are anticipating the closing day, 
as the plastering is cracking off in places and the staff 
work is generally stained and in some places broken; 
not enough as yet, however, to seriously affect 
the appearance of the buildings. The foundations 
of some of the buildings have settled consider- 
ably. This is especially true of the Horticultural 
building. 

Saturday, September 16, was Railroad day, and an 
interesting programme was prepared to entertain the 
public, but nothing seemed of so much consequence to 
the public as the " tug of war " between a steam loco- 
motive and an electric locomotive. 

The steam locomotive was No. 10, that has been 
in service on the Baltimore and Ohio Railroad for some 
fifteen years. It has 16x24 cylinders, uses steam at 
140 pounds pressure, and weighs on the drivers about 
35 tons, while the tender gives an additional weight 
of about eight tons. The electric locomotive is one 
recently built by the General Electric Company and 
has thirty tons on the wheels. Its motor capacity is 
250 horse power. " This 'locomotive was designed to 
operate on an overhead trolley, but as none was at 
hand, temporary cables connected the motors to the 
Exposition 500 volt circuit. The steam locomotive 
easily drew the electric locomotive all over the track. 
The two engines were fastened together by a heavy 
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wire eable twenty feet long. We give a rough sketch 
of the contest; the electric locomotive is at the right, 
the steam locomotive at the left. 

The Columbus caravels have been officially turned 
over to the United States government by representa- 
tives of Spain and have been formally accepted. They 
have been towed into the South Canal beyond the 
reach of possible damage by the waves of Lake Michi- 
gan and will remain there until the Exposition closes. 
The Spanish sailors who have been in charge have re- 



wants of fine tool makers, model makers, electricians 
and watch tool makers. An illustrated catalogue, 
which will be sent on application, shows the lathe 
with its different attachments and a variety of samples 
of the work done therewith. The office of the com- 
pany is at No. 474 Washington Street, Boston. 



is set in rotation after filling, or the latter operation 
may be performed while the table is actually in 
motion. 

There is a modification of the apparatus, in which 
the rotating table, being smaller in diameter than that 
previously adopted, can be driven at a higher speed, 
up to 300 revolutions per minute. There are eight piv- 
oted moulds, each divided by internal walls, so as to 
give nine small ingots, suitable for wire billets or thin 
sheets. By means of a central annular funnel, lined 
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turned to Spain, and sailors from the United States 
navy are now on board. 



number of 72 ingots are cast by a single pouring from 
the ladle, which contains from four to six tons of steel. 



FINE WATCH TOOLS AND MACHINERY. 

The exhibit at the World's Fair of the Paneuil Watch 
Tool Co., illustrated, herewith, occupies a space of 
15 X 20 ft. in Machinery Hall annex, and is shown in 
two cases of ebony and plate glass which present a fine 
appearance. The principal feature of the exhibit is 
the No. 4 Rivett bench lathe, which has a swing of 8 
in., length of bed 36 in. and a distance between the 
centers of 18 in. Four of these lathes are Aown. This 
lathe is used by first-class tool makers and in building 
fine machinery, and the great feature of the lathe is 
the many valuable patent attachments. The lathe 
can be converted into a milling machine in a minute's 
time, and the quill and the headstock both take the 
same size chuck. The case contains fifty different 
shaped cutters — round, oval, and all kinds of irregular 
shapes made on this machine. The lathes are arranged 
in the case to show the different attachments in posi- 
tion for work. One shows the patent slide rest, the 
rigidity of the tool holder of which makes this tool so 
valuable, another lathe shows the turret attachment, 
a. third the milling attachment, and a fourth the 
grinding attachment. 

With this lathe is used the self-centering split chucks, 
a set of which comprises all the sizes from S V in- to % to- 
by 64ths. Two of the No. 3 lathes are shown, of which 
may be said all that has been said of the No. 4, except 
in regard to its capacity, which is smaller than the 
No. 4. Thirteen of the watch maker's lathes are shown, 
each arranged to show some different attachment in 
position for work. 

The Rivett lathes, as is well known, stand in the 
front rank of appliances for executing all kinds of 
fine, nice work, being especially adapted to satisfy the 



A GAS ENGINE EXHIBIT AT THE FAIR. 
The exhibit at the World's Columbian Exposition of 
the Sintz Gas Engine Company, of Grand Rapids, 

Mich., comprising a small boat with ! with refractory material, and provided with eight feed 
a special adaptation therefor of I ing spouts, or one for each group of moulds, the whole 

their well known gas and gasoline ' ~* "" "' 4 ~~~ ' """* l " 1 ,.-.—•-- c. 

engines, attracts not a little atten- 
tion. Their marine engine, shown 
in a separate view, is the same as 
the stationary engine made by the 
firm, except that it has but one 
small flywheel and has a different 
base, to su-t the foundation in boat. 
It also has an attachment for chang- 
ing speed of engine while running. 
The propeller wheel is of a new de- 
sign, and in smaller sizes has only 
two blades. The blades are reversi 
ble, and the wheel can be made a 
right or left hand screw while the 
boat is running, the pitch of the 
blades being regulated as desired. 
The engine makes its own gas from 
gasoline, as it is used, no boiler, coal, 
wood, or water being required, ex- 
cept the small amount of water in 
the jacket of the outside cylinder. 
The explosive charge is ignited from 
a small electric battery, obviating 
the possibility of accidental explo- 
sion of the gasoline, and it is said 
that the expense of running the en- 
gine does not exceed the cost of 
three-fourths of a pint of common gasoline per 
hour for each horse power. The engine has all 
the necessary appliances for working automati- 
cally, the governor regulating the charge of oil or 
gas, and thus controlling the speed. 



Difficulties of Railway Development In China. 

A curious example of the difficulties of railway con- 
struction in China is afforded by the conduct of the 
Tartar general of Moukden, the capital of Manchuria, 
in connection with the surveying work for the railway 
from Kirin, another large Manchurian town, to New- 
chwang, the seaport of the province. It was proposed 
to make a junction on this line for Moukden at a 
place called Lanpien, a short distance outside the city ; 
but the general got a number of geomancers to 
investigate the effect of this selection upon Moukden. 
These sages reported that the vertebrae of the dragon 
which encircles the holy city of Moukden would be 
broken by driving the long nails of the railway sleepers 
into them, and accordingly the general vetoed the 
decision of the engineers, and directed them to carry 
the railway in a straight line from Kirin to Ne wchwang 
without approaching Moukden at all. This was, no 
doubt, much shorter; but the engineers objected that 
the country which the line would cross by this route 
was a low and marshy tract of land, liable to floods 
during the wet season, and also that it was sparsely 
populated, so that no traffic would be got. By the 
route which had been decided upon, the line, though 
longer, would pass through thickly populated country 
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Compression of Steel Ingots by Centrifugal 
Force. 

At the Nykroppa Iron Works, in Sweden, a 
method of consolidating steel ingots, by subjecting 
the freshly filled mould to pressure developed by 
centrifugal action, has been introduced by the 
manager, Mr. L. Sebenius. 

The apparatus consists of an upright shaft in 
the center of a cylindrical casting pit, carrying a 
frame of four arms, to each of which is articulated 
a platform supporting four ingot moulds. While 
the shaft is at rest the moulds are upright, and - 
are filled in the usual way ; but when it is set in 
rapid rotation they fly up into the horizontal po- 
sition, and a pressure in the direction of the length 
of the ingot is developed equal to thirty times 
that due to the column of liquid metal in the 
mould, which drives the gases out, and produces 
a perfect solid casting. Uniformity of composi- 
tion is also induced, as, on account of the rapid cool- 
ing, liquation is prevented. The process, which has 
now been in use about two years, has been applied to 
both the Bessemer converter and to the open-hearth 
furnace. The ingots are free from external defects, 
and the loss by defective ends has been diminished 
40 per cent, the metal being so compact as to 
bear rolling to finished sizes without the use of 
the cogging mill. The cost of the apparatus is about 
£400 for a three-ton charge and £800 for a ten-ton 
charge. 

The circumference described by the bottom of the 

moulds, when spun 
up into the horizon- 
tal position, is about 
67 feet, correspond- 
ing to the working 
speed adopted of 125 
revolutions, to a ve- 
locity of nearly 10,000 
feet per minute. The 
pressure on the 
mould, taken at 
thirty times the pres- 
sure on the ingots, 
will be about 150 feet 
of iron, or from 500 
pounds to 600 pounds 
per square inch. In 
the form of the ap- 
paratus intended for 
smaller ingots, the 
moulds are arranged 
in an inclined posi- 
tion, and radially to 
a central fixed verti- 
cal feeding tube up- 
on a turntable, which 




THE SINTZ MARINE ENGINE. 

and on high and level ground. The engineers reported 
the matter to Li Hung Chang, who wrote commending 
the Tartar general for his anxiety for the geoinantic 
influences of the ancestral home of the reigning dynasty, 
but adding, as his candid opinion, that these influences 
would be improved by the junction rather than other- 
wise. However, the viceroy said, as the general had 
vetoed the decision of the engineers, the matter must 
be laid before the Emperor and the works stopped 
until his Majesty's decision was known. This seriously 
alarmed the general, who promptly wrote asking that 
the works should go on, and in the meantime he 
would think about it. A place a few hundred yards 
from the former site was chosen, and the geotoancers 
declared that this would not affect the dragon's 
pulse, whereupon the general wrote to the viceroy 
that he was now satisfied, and that he trusted no 
report would be made to the Emperor of the delay. 



Origin of Atmospheric Oxygen. 

Dr. T. L. Phipson, who has devoted a considerable 
amount of attention "to problems concerning the con- 
stitution of the atmosphere, is led to the conclusion 
that the original atmosphere of the globe consisted of 
nitrogen alone, and that the oxygen now present is the 
product of vegetable life. In a paper in the Chemical 
News he states that minute microscopic plants (Proto- 
coccus pluvialis and P. palustris) can be easily trans- 
formed into manufacturers of oxygen gas. As the re- 
sult of experiments, some of which we recently referred 
to (see ante, p. 83), he concludes that plants absorb car- 
bonic acid by the roots and secrete oxygen by the 
leaves, from which it is subsequently given off. Into 
the primitive atmosphere of nitrogen, the early vege- 
tation would thus pour oxygen during countless 
years until its composition became practically what it 
now is. 
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A SNOW AND ICE VELOCIPEDE. 

A machine resembling an ordinary safety bicycle, 
and driven in the same way, but which is adapted for 
use on either snow or ice, is shown in the engraving 
and has been patented by Mr. Jonas Schmid, of No. 
607 East Sixth Street, Erie, Pa. The frame is prefera- 
ly tubular, for the sake of lightness, and its rear end 
terminates in an axle on which are pivoted bearing 
blocks secured to the top of a runner aligning with the 




SCHMID'S SNOW AND ICE VELOCIPEDE. 

driving wheel. On the front end of the frame, in a 
ball bearing, is a sleeve through which extends the 
steering post, at the lower end of which is a curved 
runner, its shape enabling it to be easily turned in 
steering. The driving wheel has a thin steel rim with 
projecting teeth to get a good grip in the snow or ice, 
and is driven by a sprocket chain from the crank 
shaft. Extending upward from both members of the 
fork in which the wheel is journaled, are posts con- 
nected by a stiff flat spring with the frame, the spring 
being clasped near its center by pins on a depending 
link pivoted to a lever fulcrumed on the back part of 
the frame, at a point lower down, the forward end of 
this lever being held at the desired height by a rack 
bar, whereby the spring is raised or lowered to tilt the 
frame of the driving wheel and thus regulate the 
height of the wheel in relation to the rest of the ma- 
chine. The saddle is carried by an arrangement simi- 
lar to. that in use on the ordinary safety bicycle. When 
the machine is to be used on ice, skates, as shown at 
the bottom of the picture, are attached to the front 
and rear runners, the skates being held in firm posi- 
tion upon the runners by lugs, flanges and thumb 
screws, while the construction admits of their ready 
attachment or removal. The machine may be very 
easily and rapidly driven and perfectly controlled. 



A WORLDS FAIR EXHIBIT OF TINNERS' TOOLS, 
MACHINERY, ETC. 

The display of tinsmiths' tools and machines in the 
exhibit of the Peck, Stow & Wilcox Co., in Machinery 
Hall, contains a large variety of goods of the highest 
grade of excellence, the most of which have long had 
an enviable reputation, not only in the United States, 
but in many foreign markets. Prominently shown in 



the exhibit is a large eight-foot squaring . machine and 
a hemming or binding machine for making map 
binders. The firm make a large line of shears, up to 
heavy power shears for cutting or shearing heavy 
metal, and including shears having irregular shaped 
blades for cutting any desired shape, such as elbow 
sections, corset steels, saw blades, etc., these blades to 
be used with either foot or power shears. Other shears 
are especially adapted for cutting corrugated metal, 
the blades fitting the corrugation and blades of differ- 
ent sizes fitting the same shears, these shears being 
especially desirable for cornice makers, roofers, etc. 
These shears all have the most recent improvements, 
are made of the best material and show first-class 
workmanship throughout. Hand shears, nippers, 
punches, chisels, grooviug tools, tinners' stakes, ham- 
mers, roofing tongs, seamers, soldering coppers and 
numberless other tools contribute to make a display 
which for extent and variety has few equals. The firm 
also make a large line of house furnishing goods, and 
their name stamped upon an article is in every case a 
guarantee of its sterling worth. Their main store and 
office is at No. 27 Chambers Street, New York City. 

«ni » 

Steam Cuts metals. 

M. Daubree points out that leakage from steam pipes 
may cut through metal plates. He cites an example 
in which metal exposed to the escaping vapor from a 
steam pipe at a pressure of seven atmospheres, 105 
pounds, was found to be channeled and striated ; the 
marks being similar to those made by a saw or a file. 
A valve on a steam pipe and the seating of a safety 
valve may be attacked in the same way. All groovings 
in metal attributable to^this cause are polished as if by 
emery.. This observation 
points to the remarkable 
conclusion that, given suf- 
ficiently high pressure and 
rapid motion, gaseous bo- 
dies can polish and striate 
in a way generally sup- 
posed to be confined to the 
action of solid bodies. ■ This, 
indeed, is in conformity 
with the general results of 
advanced physical re- 
search, which show that 
under sufficient pressure, 
hard and solid bodies can 
be made to act as liquids ; 
while soft and even gas- 
eous bodies, if endowed 
with sufficient force and 
speed, act like solids. 



thorities to forbid any further experiments of the kind, 
and the inventor had to continue as an employe of the 
forestry department of the government on a salary of 
£70 a year. That his great achievement should have 
been unrecognized and unrewarded during his lifetime 
is, perhaps, the best of all reasons why the present op- 
portunity should be taken to do honer to his name, 
and to perpetuate his memory in an effective manner." 



KNITTING MACHINES OPERATED BT ELECTRICITY 
AT THE FAIR. 

One of the most attractive displays of the Exposition, 
to any one having even but a slight acquaintance 
with the extent and variety of the textile industries 
of this country, is that of Messrs. Scott & Williams, 
builders of knitting machinery, whose main office and 
works are at No. 2079 East Cumberland Street, Phil- 
adelphia. The exhibit is in section 29 Machinery 
Hall, where a complete outfit of their machines for 
making knitted fabrics is shown, all in full opera- 
tion, run by electric power. Here may be seen a rib 
border machine making rib tails, drawer bottoms 
and cuffs ; a ribbed underwear machine making 
ladies' plain or shaped rib vests, with plain or royal 
rib stitch — the machine being also used for making 
union suits ; a two-feed sleever for making long or 
short sleeves, or rib tops for half hose ; a single-feed 
welter which makes tops for half hose and legs for hose 
with welt and slack course, etc. An automatic splic- 
ing attachment for the last mentioned machine re- 
enforces the knees of long hose by automatically 
knitting in an extra or re enforcing thread half way 
round the stocking. There is a fancy ribber for mak- 
ing fancy stitch for hosiery, caps, or any similar class 



SCOTT &. Wl LLIAMS 
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Inventor of the Screw 
Propeller. 

In referring to the recent 
celebration in Austria on 
the centenary of the birth 
of Joseph Ressel, inventor 

of the screw propeller, who died in poverty and neglect 
in an inn at Laibach in 1857, the Shipping World, of 
London, says : 

" His claim to priority in the invention of the screw 
propeller was disputed in England and elsewhere, but 
seems now to be well established, the various docu- 
mentary proofs having just been published, together 
with invectives against his ' stupid countrymen ' and 
the ' heartless foreigner who snatched the honor and 
the glory from him, to whom both were legitimately 

due.' Ressel de- 
scribed his idea 
of using the Ar- 
chimedean screw 
for the propulsion 
of ships as early 
as 1812. It was 
not until 1829, 
when his former 
patents had all 
lapsed for want of 
money to renew 
them, that he sue 
ceeded in interest- 
ing a Trieste mer- 
chant, named 
Fontana, in his 
invention. A 
small steamer, the 
Cidetta, fitted 
with the first 
screw, left Trieste 
harbor in that 
year, and proved 
manageable in 
every respect for 
the first five min- 
utes, when, unfor- 
tunately, one of 
the pipes burst. 
This was enough 
for the Trieste au- 
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of work, and an ingenious bar stitch or pillar oar 
machine for finishing the edges of ladies' vests and 
children's underwear. A delicate silk ribbon is fed 
to and automatically inserted into the bar stitch finish 
made on the machine and attached to the garment. 
This machine is used for attaching any variety or form 
of lace or edging, and inserting a ribbon at the same 
time. A chain machine makes eleven strands or 
chains for use on this bar stitch machine, the chain 
being crocheted or looped by an ingenious mechan- 
ism from yarn or thread. There is also a machine 
styled the looper, for closing the toes of stockings pre- 
viously knitted on another machine. The exhibit re- 
ceives the marked attention of practical men in the 
business, and is acknowledged to be one of the most 
complete and meritorious of the displays illustrative 
of the textile manufacture. 



The Age of maturity. 

Statistics are said to show that young men do not, 
on the average, attain full physical maturity until they 
arrive at the age of twenty-eight years. Professor 
Scheiller, of Harvard, asserts, as the result of his ob- 
servations, that young men do not attain the full 
measure of their mental faculties before twenty-five 
years of age. A shrewd observer has said that " most 
men are boys until they are thirty, and little boys 
until they are twenty-five," and this accords with the 
standard of manhood which was fixed at thirty among 
the ancient Hebrews and other races. 



The costliest mile of railroad is a mile measured on 
the steel portion of the Forth bridge. The length of 
this portion is a mile and twenty yards, and the cost of 
it was considerably over $10,000,000. The most expen- 
sive railway system in the world is the "Inner Circle " 
line of London, which cost, including the purchase of 
land, from $8,000,000 to $5,000,000 per mile. The last 
constructed mile, between the Mansion House and 
Aldgate, cost altogether, including "compensations," 
nearly $10,000,000. 
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Tests of Holtzer Shot. 

The initial test of Holtzer armor-piercingshot manu- 
factured in the United States was made September 5 
at Sandy Hook proving grounds. Two of the projec- 
tiles were fired at 9 inch armor plates. The Holtzer 
shot is the invention of M. Edouard O. Brustlin and 
the name Holtzer is derived from the name of the 
makers. The Mid vale Steel Company, of Philadelphia, 
have obtained the exclusive right to manufacture the 
new projectile in the two Americas. The projectiles 
tested were 8 inches in diameter, 28-2 inches long, and 
weighed 300 pounds. The shot was fired from an 8 inch 
sea coast defense rifle, the armor plate being a nickel, 
oil tempered, and annealed steel plate, 8 feet 4 inches 
long and 6 feet wide. The plate was made by the 
Bethlehem Company. The approved charge was 100 
pounds of brown prismatic powder, as this was found 
to produce the required velocity of 1,625 feet a 
second. 

The first shot fired passed through the 9 inches of 
steel, 36 inches of oaken backing, and buried itself in 
the sand. The perforation in the plate somewhat re- 
sembled that made by an auger. Owing to the strain, 
some of the edges curled upward and outward and 
showed a blue tinge, which denoted that the force of 
impact had heated the plate to 600° F. There were 
no cracks radiating from the perforation, and the plate 
was regarded by the officers in charge as highly suc- 
cessful. The second shot developed the same chamber 
pressure as the first, 23,460 pounds to the inch, and the 
penetration was equally good. The workman found 
the second shot, and when measured it only showed a 
difference of five-thousandths of an inch in diameter 
and two-thousandths of an inch shorter. The sharp 
point was not blunted, and the shot could almost have 
been fired again if the rifling band of copper had not 
been injured. The test was considered highly success- 
ful, and a third shot was not fired. A series of lots of 
8 and 10 inch shot will be submitted later on. 
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A TOT CANNON. 

Let us take a glass tube three millimeters in diameter 
and about ten centimeters in length, and let us close 
one of its extremities with a little sealing wax. This 
will constitute our cannon. 

On another hand, let us cut out from a sheet of cork 
a piece two centimeters square in which we shall form 
an aperture through which will pass our glass tube, 
the open extremity in front. Let us fasten this piece 
by means of pins to the extremity of two strips of cork 
cut into the shape of stocks, cheeks, and trail. Finally, 
by means of pins let us fix to the sides of the front 
square piece of cork two disks cut out of cardboard or 



THE VIGILANT TO CONTEST THE INTERNATIONAL 
YACHT BACE. 

The yacht selected to defend the America's cup 
against Lord Dunraven's Valkyrie is shown in the 
illustration as she appeared when crossing the line at 
the close of the last of the trial races, September 11. 
The Vigilant is of the deep centerboard type, and was 
built at Bristol, R. I., by the Herreshoffs. Her length 
over all is 124 feet, water line 86 - 12 feet, beam 26 feet, 
and draught 14 feet. Her displacement is about 140 
tons. W hile her framework is of steel, the plating on 
her from the sheer strake down is 'of Tobin bronze. 
The rivets are also of bronze. Her bottom is, there- 
fore, very smooth. The surface is kept free from 
barnacles and weeds, and is capable of acquiring a 
very high polish. The Vigilant is widest at the deck. 
On the ways she appears to be a boat with a great 
depth of keel, an easy bilge, a shoal body and a small 
displacement considering her dimensions She has an 
immense spread of canvas. According to the official 
measurement, her boom was 100 feet long ; gaff, 5476 
feet ; mast to jib stay, 74*85 feet ; mast to jib topsail 
stay, 75 90 feet ; length of spinnaker boom, 74 "62 feet ; 
perpendicular hoist for determining 
sail area, 122-28 feet ; length of top- 
mast, 56 "88 feet. 

The British yacht Valkyrie, 
which is to sail against the Vigi- 
lant, arrived at New York Septem- 
ber 22, after the rather long voyage 
of thirty days from Southampton, 
England. The Valkyrie was de 
signed by Mr. G. L. Watson. 

She has a long, well shaped body, 
and looks to be a thorough racer. 
Her construction shows a radical 
departure from all English prece- 
dents. Her spar and sail plan are 
unlike anything before attempted 
by English designers. Her esti- 
mated dimensions are: Length over 
all, 126 feet ; water line length, 85 
feet ; beam, 22 feet 6 inches; 
draught, 15 feet 6 inches ; boom, 90 
feet. Her bowsprit is only 16 feet 
long. Her mast is stepped well 
forward. In her races on the other 
side the Valkyrie has shown up 
better in light airs. She is strong 
to windward and fast on a reach. 
The harder it blows, the better she seems to like it. 
Ic is expected that the race will come off October 5, 
the course being at the entrance to New fork Harbor. 
The contention is for the famous prize cup won by 
the yacht America, in a contest with a fleet of British 
yachts, off Cowes, England, in 1851, and which has 
since remained as a standing challenge for British 
yachtsmen, the latter having never yet been able to 
•win it back, although they have earnestly striven to 
do so in many spirited races, which have been 
fully illustrated and described in the Scientific 
American. "*"' 




TOY CANNON. 

sheet cork. Here we have our gun mounted upon its 
carriage. It now remains for us to procure the priming, 
load, wadding, and projectile. This will not take long, 
for we shall find the whole united in an object easily 
obtained, viz., a simple wax match. It is necessary to 
select wax matches with a blue extremity, which snap 
through friction, on account of the presence of a small 
quantity of chlorate of potash in the phosphorus 
paste. 

Pinch the match between the thumb and forefinger 
of each hand, very near the end opposite the head, 
and break it in all directions, so as to cause the stearine 
to fall from the part between the fingers and expose 
the wick. Then bend toward each other the small 
and large ends that remain rigid, and expand the un- 
covered portion of th e match and form a sort of tampion 
of it, as shown in the upper portion of the figure. The 
match being thus prepared, introduce it head first into 
the glass tube, and drive it in until the expanded por- 
tion of the wick forming a tampion closes the mouth 



be received upon a piece of paper as a precaution against 
spots. 

Care should be taken to fix the wheels upon a visit- 
ing card by means of pins in order to prevent a recoil, 
which, moreover, will be manifested by a backward 
sliding of the glass tube in the piece of cork that serves 
it as a support. 

Despite its frail appearance, this little gun is capable 
of firing a hundred shots without being put out of ser- 
vice. In case the chamber becomes foul, it may, when 
cool, be cleaned out with the little device used by 
smokers for their pipes. — La Nature. 




Welding Rail Joints by Electricity. 

In the course of a paper read before the American 
Street Railway Association, Mr. A. J. Moxham gave 
the results of experiments made at Johnstown, Pa., in 
the electric welding of very long rails. These experi- 
ments were carried out with rails jointed solidly and 
held by heavy fishplates, and they demonstrated that 
for street rails buried in the ground expansion could 
be neglected. Subsequently 3,000 ft. of line was welded 
solid, and although the track has been subject to a range 
of temperature of 30deg., no linear or lateral motion 
has been observed. This line was laid in May, and the 
welds were made with a specially designed Thomson 
welder. Now, as mentioned in a previous issue, 16 
miles of track at Cambridge are being welded. The 
track has been in constant use for two years, and the 
welding is being done without disturbing the track 
or paving, except to remove a few paving blocks at the 
rail joint. The rail is a heavy girder rail about 8 in. 
deep. The old fishplates are first removed, and the 
ends of the rails freed from rust and scale by a hand 
emery wheel on a flexible shaft and operated by an 
electric motor. A thin piece of steel of the same shape 
as the rail section is driven tightly between the rail 
ends to insure contact. Then the joint is ready for 
welding. The current necessary to the operation of 
the car and plant is taken from the trolley wire over 
the track. This current is employed directly to propel 
the car, to operate the derrick by which the welding 
machine is moved, to run the emery wheels before 
mentioned, and to actuate a large dynamotor inside 
the car. This machine takes the 500 volt direct current 
of the trolley wire and converts it into an alternating 
current of 300 volts potential. This alternating current 
is in turn conducted into a transformer, which recon- 
verts it into a current estimated at four volts and 40,- 
000 amperes. This current is then conducted from 
the transformer though 1,000 strips of copper to the 
secondary poles, and through the fishplates and the 
web of the rail. The forcing of this great current 
through the plates and rail causes heating sufficient to 
produce a white welding heat in two or three minutes. 
The poles in contact with the white-hot fishplates 
are kept cool by a jacketing of water circulated through 
pipes. When a welding heat is obtained the pressure 
is applied by a few revolutions of a hand wheel, and 
the fishplates are forced against and cemented to the 
web of the rail. This pressure is accomplished by a 
system of levers. The poles of the transformer, the tie 
plate, and the web of the rail are between the lever 
jaws. By such an arrangement of levers and screws 
a small force applied to the hand 
wheel exerts a pressure of 400,000 
lb. at the weld. Under this pres- 
sure a union of the pieces is ob- 
tained and the welding completed. 
The current is then cut out, the 
machine is lifted by the electric 
derrick, and the operation is re- 
peated at another joint. 



THE YACHT VIGILANT " CEOSSING THE LINE," WINNEB OF THE TBIAL BACES. 



of the tube. The closing should not be absolutely 
hermetical. 

The gun is now loaded and ready to be fired. In 
order to effect the firing, place the flame of another 
match under the glass tube, heating more especially 
the portion in which the head of the match is located 
in the gun. Quite a strong detonation will at once be 
heard and the projectile will be seen flying in the midst 
of a light cloud of blue smoke. This projectile is repre- 
sented by the wick of the match, which, after describ- 
ing its trajectory, falls, at a distance of from five to six 
meters from the cannon, upon the floor, where it should 



Photography Afloat. 

Photographers who practice their 
art afloat during the yachting sea- 
son may be glad to know that nega- 
tives can be safely and effectually 
freed from hypo by soaking in sea 
water. I have treated many plates 
in this manner during the summer 
with perfect success. I rinse off 
the negative on removing it from 
the fixing bath, and then leave it 
for some hours or all night in a 
washing box attached by a line to 
my yacht as she lies at anchor. 

The box is a simple affair, loaded 
with lead on the bottom, outside, 
so that its top is level with the 
water. Half inch holes are bored through the sides, 
with wire netting nailed over them to keep out eel 
grass and other floating matter which might damage 
the film. The plate lies on the bottom of the box, 
secured in place by buttons that come about an 
eighth of an inch over the edge. After this sea bath 
I rinse out the salt with three changes of water in a 
ti.ay. 

I do not advise an experiment with which I began — 
towing the box while under way ; as the film was 
found at the rear end of the box in a state of pulp. 
Boston, Sept. 11, 1893. A. D. 
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THE H. W. JOHNS MANUFACTURING COMPANY'S 
EXHIBITS AT THE FAIR. 

Among the most interesting features of the World's 
Columbian Exposition are the various exhibits of the 
H. W. Johns Manufacturing Co., represented in our 
first page illustration. The name of this company is 
inseparably associated with asbestos, its numerous 
applications having been made possible by their in- 
ventions and constantly increasing improvements in 
manufacturing processes during the past 25 or 30 years. 
The materials produced by this company are neces- 
sary in nearly all branches of mechanical industry, 
and are of such great variety that to intelligibly 
illustrate their various forms and applications, it was 
found necessary to display them in six separate de- 
partments, distributed in four of the main buildings 
of the Exposition. A visit to these various exhibits 
will convey an idea of the important position which 
asbestos has taken among the industries of the world. 

The company's general exhibit is situated in the 
northeast corner gallery of the Manufactures build- 
ing, and consists of a comprehensive collection of the 
numerous specialties made by the company. This 
space is partially surrounded by a white colonnade, 
adjoining which is a conspicuous tower composed of 
various kinds of asbestos sectional coverings. These 
coverings are designed for use on steam pipes, etc., as 
non-conductors, being one of the many forms in which 
asbestos is supplied for this purpose. Other types of 
covering are shown in the form of a plastic material 
combining the properties of a felt and cement, for use 
on boilers, domes, large steam and other pipes, etc.; 
also in rolls or sheets similar in texture to hair felt, but 
composed partially or entirely of asbestos, and abso- 
lutely fireproof. Each different style is adapted to 
meet special requirements of heat insulation, dura- 
bility, strength and lightness, from low pressure steam 
heating pipes to superheated surfaces in power plants, 
on locomotive and marine engines, etc. Th6 
practical application of some of the asbestos 
heat-saving coverings is shown in upper left 
hand corner of illustration, as employed in the 
power plant of the Exposition, which will be 
mentioned hereafter. The high non-conduct- 
ing and fireproof qualities of the mineral are 
so universally recognized that there are now no 
approved forms of heat-insulating covering 
which do not consist wholly or in part of asbes- 
tos. In this exhibit are shown many forms of 
gaskets, or packings, for forming steam-tight 
joints, made from pure asbestos sheets and 
cloth ; also a variety of wound cloth, twisted 
and braided asbestos piston rod packings, fire- 
proof asbestos roofing materials, etc.; but an 
object of special interest is the handsomely 
decorated asbestos curtain, so hung as to form 
a pleasing background to this exhibit. Al- 
though made wholly of stone, this curtain is as 
flexible as any other woven fabric, and is un- 
affected by fire. Asbestos curtains are now in 
general use throughout the United States, all 
prominent theaters being equipped with them. 
They are generally used as drop curtains; scenery, 
flies, etc., are also made from the cloth. Other objects 
of interest are masks, fire shields, gloves, etc., for use 
in smelting works, iron and steel furnaces, etc., as 
protections against fire, heat, and red hot metals. A 
fire escape ladder made from the pure fiber hangs from 
one end of the structure. The large number of articles 
in this exhibit form an interesting collection, suggest- 
ing future possibilities of use for this mineral, which, 
but a few years ago almost unknown, is to-day to be 
found in some form in every factory, public building, 
or structure of any kind. 

There are two exhibits of the H. W. Johns Manu- 
facturing Co. in the Mines and Mining building. The 
principal one is on the main floor near the center, and 
is depicted in the center of our frontispiece. This 
shows machinery in motion, illustrating one of the 
processes of manufacturing asbestos. Here may be 
seen the separation of the fibers from the rock, the 
spinning of yarns, and the weaving of cloths. Various 
finished products from the mineral are shown, includ- 
ing a handsome curtain, similar to the one described 
above. The other, known as the technical exhibit, is 
in the gallery on the western side of the building, in a 
large case, and consists of specimens of asbestos ores 
from all parts of the globe — a rare collection, and one 
of great interest to the mineralogist. 

In Machinery Hall may be seen the great pipes of 
the Exposition's power plant. These steam pipes, 
leading to more than fifty engines, the connecting 
pipes to the long battery of boilers, the main steam 
pipe and branches and many minor connections 
throughout the buildings are covered with H. W. 
Johns abestos coverings. 

. In the handsome pavilion shown at the top of the 
page is an elaborate exhibit of the paints, etc., manu- 
factured by the company. The materials here exhibit- 
ed comprise all paints, varnishes, stains, etc., used for ex- 
terior and interior decoration, including shingle stains, 
wood stains, fine colors in oil, varnishes, wood fillers, 
floor paints, roof paints, fireproof paints, etc. The prac- 



tical uses of all the above articles are shown in the treat- 
ment of the structure, the interior of which is ingeni- 
ously wrought in panels, columns, friezes, etc., decor- 
ated with colors, stains and varnishes. H. W. Johns 
liquid paints have a world-wide reputation and com- 
mand a higher price than any other. 

In addition to the well-known fire and acid resisting 
qualities of abestos, the fiber in its pure state is recog- 
nized as one of the best electrical insulators linown, 
and the company's sixth exhibit, illustrated in the ac- 
companying sketch, shows a great number of forms of 
insulation. It is situated in the west gallery near the 
center of the Electricity building. One of the most 
important products of asbestos is vulcabeston, which 
is a strong, tough, fibrous material composed of asbes- 
tos and India rubber vulcanized. Vulcabeston is the 
standard insulating material for magnet spools, bush- 
ings, washers, armature rings and other parts of elec- 
trical apparatus, especially where subjected to me- 
chanical injury, and is used in dynamos, motors, arc 
lamps, switches, street car controllers, rheostats, etc. 
Mica, like asbestos, is also an excellent insulator for 
certain electrical purposes. From this is manufac- 
tured the so-called moulded mica, which is composed 
of flakes of mica and adhesive insulating substances 
moulded under pressure. Moulded mica is used in in- 
sulating the well known trolley line materials. It fur- 
nishes the insulation for waterproof incandescent lamp 
sockets and rosettes and is made in a variety of forms 
for special purposes. To meet the requirements due to 
recent improvements in trolley line construction, the 
insulating material must be of the best, and all parts 
must be amply strong to endure the strains of over- 
head suspension. This company's insulators are de- 
signed for such conditions, being exceptionally sub- 
stantial and durable. They insulate the greater part 
of the trolley lines in the United States. Samples of 
insulating: pieces and electrical apparatus are shown. 



discharging fine streams of water. A small tube at- 
tached to a cistern of water projects out into the air for 
some six or eight feet. The tube and cistern are very 
carefully insulated, and a wire is led down to a knob 
within reaching distance, also highly insulated. On 
turning on the water jet a fine stream of water floats 
away on the air. In a minute or two the whole appa- 
ratus, which has some considerable capacity, is charged 
and sparks can be obtained. In registering, a wire is 
carefully taken through into the dark room and reg- 
isters automatically in the way mentioned. M. Chau- 
veau devotes a good deal of time and attention to this 
interesting experiment, mounting the Eiffel tower, 
every day, rain or shine, and on some days in winter, 
when the wind blows a perfect gale, this is by no means 
a pleasant or even a safe task. In winter, of course, 
the reading is very difficult, for the water freezes, and 
the other way to obtain the potential, by means of a 
gas flame, is not less troublesome. Sufficient curves 
have been taken, however, to lead to interesting re- 
sults. The potential rises and falls in well defined 
curves, and very nearly a year's records have been ob- 
tained. The potential varies very much — from 3,000 to 
7,000 volts is common — and on a brilliant, clear day, at 
this time of the year, 10,000 volts, we were told, was 
not uncommon. 
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fully illustrating the applications which have been 
made and comprising the most extensive and complete 
collection of electrical insulators ever exhibited. The 
large generators of the Westinghouse Electric and Man- 
ufacturing Company, furnishing current for the thous- 
ands of lamps which illuminate the grounds and build- 
ings of the Exposition, are insulated with vulcabeston, 
showing another interesting illustration of the practi- 
cal application of the goods exhibited by the H. W. 
Johns Manufacturing Company. 

It is worthy of remark that the H. W. Johns Manu- 
facturing Company occupy a unique position in the 
Exposition, having the largest number of exhibits of 
any manufacturer. 



Tbe Schneider System of Cremation. 

The system of cremation used in the new cremation 
urn at Cypress Lawn Cemetery, San Francisco, is that 
invented by Richard Schneider, an engineer who 
lives in Dresden, Saxony, says the San Francisco 
Examiner. It is the same introduced within the last 
year at Hamburg, and is probably the best process yet 
known. Under the Schneider system fuel is put into 
a gas regenerator and lighted, and when the gas is 
formed it is mixed with air. During the process of 
combustion the flame heats the fire-bricks which wall 
the incineration chamber, and the products of 
combustion, after passing through the chamber 
and a fire-clay grating, are carried off through 
a flue. After the fire has been burning for 
some hours the regenerator becomes bright red 
and the incineration chamber shows a white 
heat. Then the operation of reducing the 
human body to ashes may be commenced. 
The body is placed in a marble sarcophagus, 
which stands in a niche at the right of the 
main auditorium of the crematory. A button 
being pressed, the body is lowered by machin- 
ery into the preparation room, where it is 
stripped and wrapped in a sheet soaked in 
alum water. It is placed in an iron receptacle 
whose bottom is covered with a solution of 
alum and water. The door of the incineration 
chamber is then swung open and the body is 
given to the consuming heat. Through an 
opening in a door of the chamber the official 
in charge of the operation closely observes the 
progress of the incineration, and when it is 
concluded he reverses the gas and air valves 
and the ashes fall into the ashpit of the crema- 
torium. No fire is visible. A rosy light, the product 
of more than 2,000 degrees of heat, plays around the 
shrouded form. No sight could be more impressive, 
few more beautiful. 



Potential of tUe Atmosphere. 

What is the difference of potential between the air 
at the top of the Eiffel tower and of the ground at the 
foot ? This is the question, interesting alike to elec- 
tricians and to meteorologists, which has been put to 
and the answer sought by M. Chauveau, of the Me- 
teorological Department at Paris. The result is rather 
astonishing. One would expect a few volts difference 
of potential — even a few hundred volts. But the 
answer is 10,000 volts 1 This certainly seems extraordi- 
nary at the height of 1,000 feet only, yet on a recent 
visit to the Eiffel tower one of our representatives, says 
the London Electrical Engineer, saw the attendant at 
his tests, and the amount was then over 7,000 volts. A 
noticeable spark, clearly seen and heard in broad day- 
light, of some millimeters length, was taken from the 
outside knob. This apparatus is of the simplest, but 
accurate means of measurement are installed. A Thom- 
son battery of several hundred volts as standard, a re- 
flecting potentiometer, and a photographic register of 
the light spot are the means used for obtaining the 
curves of rise and fall of potential. Plotted against 
curves of thermometer, barometer, and hygrometer, 
this will probably tell an interesting tale. 

The means of obtaining the potential of the surround- 
ing air adopted ia that suggested by Lord- Kelvin, of 



A Royal Household. 

Whitaker's Almanac for 1893 contains a vast amount 
of useful information. Some of the details relating to 
the Queen's household are very curious. The Lord 
Steward receives £2,000 a year for his services, as does 
also the Lord Chamberlain. The Examiner of Plays 
draws £320 per annum; the Bargemaster receives £60; 
the Keeper of the Swans gets £30; the Pages of the 
Back Stairs, £250; the Pages of the Presence, £200; 
Pages Men, £100; Royal Housekeepers, £120; Master of 
the Queen's Band, £300; Physicians in Ordinary, £200; 
Dentist to the Household, £70 ; Poet Laureate, £72 ; 
Clerk of the Closet, Chapel Royal (Bishop of Roches- 
ter), £7. The Master of the Horse is a very important 
personage indeed, receiving £2,500. The Equerries in 
Ordinary draw £500 to £600. The Bedchamber Women 
get £300. Some of the titles sound strange to American 
ears, as : Gentleman Usher of Black Rod, Painter in 
Ordinary, Surveyor of Pictures, Master of the Music, 
Her Majesty's Body-Guard of Yeomen of the Guard, 
Serjeant Trumpeter, Hereditary Grand Almoner, Lady 
Rider, Master of the Buckhounds, Whippers-in, Acting 
Mistresses of the Robes, Groom of the Robes, Lord 
Warden of th e Stanneries, and Groom of the Stole 
(household of H. R. H. the Prince of Wales). These 
positions, in many cases, are filled by titled noblemen 
and ladies of high degree. 

m i ■ > m 

A Cap for the Obelisk. 

Cleopatra's Needle, or the Central Park obelisk, is 
to have a gilded cap. It has been found that obelisks 
were originally provided with a top covering. The park 
commissioners have empowered the purchase of an 
aluminum cap, which will be gilded. The obelisk is 
now being treated again, so that it will stand the rigor 
of our climate. 
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THE OLSEN TESTING MACHINES. 
The exhibit of Tinius Olsen & Co. at the World's 
Fair, in Machinery Hall, includes a new autographic 
and automatic testing machine which registers up to 
100,000 pounds ; a new torsional testing machine which 
will test bars up to two inches in diameter and sixteen 
feet long ; a cross section testing machine for cast iron ; 
a wire and band iron testing ma- 
chine, which was largely used in 
testing wire for the electrical de- 
partment ; a cement-testing ma- 
chine, etc. Mr. Olsen has invented 
and patented a great number of 
improvements in testing machines 
and instruments, and in 1890 the 
Olsen testing machine received the 
Elliott Cresson medal and was the 
subject of a highly commendatory 
report of the Committee on Science 
and the Arts of the Franklin Insti- 
tute. In this report was noted the 
great ingenuity of the inventor, es- 
pecially in providing " the me- 
chanism which produces a graphic 
record of the test, similar to the in- 
dicator of a steam engine, and thus 
brings to perception at a single 
glance the variation in the strain of 
a number of specimens as well as 
the work required to break them." 
The Olsen Little Giant testing ma- 
chine, in which tensile, crushing 
and transverse tests are made with 
great facility, has long been a great 
favorite. The firm also make in- 
struments for indicating the point 
of elastic limit, a duplex microme- 
ter measuring instrument, spring 
testing machines, cloth, paper and 
lubricant testers, etc. Their ma- 
chines are used by some of the 
largest industrial establishments of 
the country, as the Baldwin Locomotive Works, the 
Homestead Steel Works, the Cramp Shipbuilding 
Company, the Pennsylvania Railroad, etc. The office 
and works of the company are at No. 500 North Twelfth 
Street, Philadelphia, Pa. 



capable of planing a block 30 feet long, 12 feet wide, 
and 10 feet high over five out of its six sides at one set- 
ting. It would plane the top and sides of the block 
simultaneously with four cutting tools, two being 
carried by tool boxes on the cross slide and the other 
two being carried by tool boxes on each upright. 
These three sides would, therefore, be planed by the 




A MONSTER PLANING MACHINE. 
The machine which we illustrate in perspective 
elevation herewith is believed by the makers, says 
The Engineer, to be the largest and most comprehen- 
sive "table" planing machine in England. It is 
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ordinary longitudinal motion of the table and the or- 
dinary self-acting traverses of the tool boxes. For 
planing the ends of the block the ordinary arrange- 
ments would not apply, but on this machine there is 
in addition a cross planing motion to one of the tool 
boxes on the cross slide. When this is in action it gives 
a transverse cut up to 12 feet long across the table of 
the machine, and the tool box will feed vertically 
down the work, or the table of the machine may be 



advanced by a self-acting longitudinal fi*d motion. 
Thus the seats for the bushes and the facings for the 



flanges of engine crank shaft bearings, or any other 
surfaces lying in vertical planes at right angles to 
each other, or in horizontal planes between snugs at 
right angles to each other, can be planed at one set- 
ting. To express the capacity of the machine, in other 
words, while still referring it to the five sides of a cube, 
it may be said that the machine will plane a total sur- 
face at one setting of 1,200 square 
feet. Of course, in ordinary work 
the capacity of the machine is use- 
ful, not for actually planing the 
whole of these five surfaces, but for 
covering the whole of their length 
and breadth, so as to be able to 
plane a surface here and a surface 
there on the sides^ ends, or top of a 
large casting at one setting, thus 
insuring the true parallelism or 
squareness of all the tooled parts. 

Messrs. Buckton's own experience 
has proved to them the great ad- 
vantage of having a planing ma- 
chine of sufficient width between 
the uprights and sufficient height 
under the cross slide to take in as 
large a piece of work as can be car- 
ried by the railway companies. 
The largest cross section that wiM 
travel on the principal English rail- 
ways may not exceed 12 feet by 
9 feet, so that this seems to give a 
certain degree of finality to the 
maximum useful dimensions of a, 
planing machine. For many en- 
gineering purposes also large sur- 
faces require to be truly planed all 
over, and by ordinary methods one 
of the difficulties in doing this satis- 
factorily arises from the inevitable 
wear of the tool steel itself between 
the first cut and the last over a large 
surface. In the machine under 
notice this difficulty is met by the application of the 
patent double-cutting tool holder which has been suc- 
cessfully introduced by Messrs. Buckton. One of these 
tool holders is shown in the perspective view, in posi- 
tion for transverse cutting. When this tool box is in 
use there is no time lost in an idle return stroke, 
the planing goes on equally on both strokes of 
the machine, and the self-acting feed is made to ad- 
vance the tool boxes for a fresh cut at each end 
of the stroke . ; so (Jiat, s^pppsfeg; the feed to be at 
the rate of twelve cuts to the inch, the tool box would 
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have taken two such feeds for each double stroke of 
the machine, and at the return of the table to its first 
starting position J inch wide would be planed. By this 
double rate of progress divided between two cutting 
edges it results that there is theoretically only half the 
wear, but practically much less than half the wear, on 
the cutting edges between the first cut and the last 
over a large surface. 

The advantages of the double cutting principle be- 
come more and more important, as the size of the 
surfaces and the weight of the articles become greater. 
The two-fold feed motion is effected by means of 
double ratchet wheels, which gives the power of feed- 
ing any of the boxes in any direction, as from left to 
right, or from right to left, or up or down, and to take 
that feed at each or either end of the stroke; so that 
the double feed arrangement gives advantages even 
upon work to which the double-cutting tool boxes may 
not be applied. The feed motions take place in ad- 



erecting work upon. The transverse cut on the cross 
slide is driven by cross and open belts, with belt-throw- 
ing and feed motion similar in principle to those of the 
table. 

The countershaft for driving this motion is attached 
to the cross slide by radius bars, so that the belts are 
of uniform length and tightness whatever be the po- 
sition of the cross slide. The cross slide can be raised 
and lowered on the uprights by belt power and re- 
versing gear. Machines of equal width to this, and in 
most respects similar, have been made by Messrs. 
Buckton for Messrs. John Brown & Co., of Sheffield, 
for planing armor plates, but the traveling table of 
those machines was 20 feet long, and this is the first 
machine on record that the makers know of having a 
30 foot long table which will also admit of 12 feet be- 
tween the uprights and 10 feet under the cross slide. 
Its capacity to use eight cutting tools, i. e., four 
on each stroke, and to cut transversely in both 



merits being that not only does one obtain the richest 
cream, but it will keep for two or three days without 
becoming sour. Why this English dainty is not used 
in this country to the same extent as in England is to 
be wondered at, but our dairy folk seem to know 
nothing about it. 



THE WORLD'S COLUMBIAN EXPOSITION- 
ITALIAN EXHIBIT. 



THE 



The kingdom of Italy has made a very creditable 
exhibit in the Palace of Manufactures and Liberal 
Arts. The exhibit is not large, but the wares placed 
on view show conclusively that the people of modern 
Italy have inherited a share, at least, of artistic ability 
from the glorious old masters. In fine mosaic, glass 
and lace work Italy excels, and her marbles, which are 
in many cases made by unknown artists, might well 
grace the home of the millionaire. Bronzes, tapestries 




THE WORLD'S COLUMBIAN EXPOSITION-ITALIAN EXHIBITS-PALACE OF MANUFACTURES AND LIBERAL ARTS. 



vance of the belt-throwing motion, and the feed 
knocker fork is independent of the belt knocker fork ; 
it follows that the machine may be stopped and 
started at any moment without disturbing the feed 
pawls and without marking the work. There is a belt- 
throwing handle at each side of the machine, and there 
are two bars on the American plan to throw a cross 
and open belt, one at a time, and to throw each one the 
complete width of the pulley face, neither more nor 
less, with a positive and invariable action. The bed 
of the machine is 45 feet long. The uprights and gear- 
ing plates are bolted to it, so that the machine is en- 
tirely self-contained. The bed has three parallel V 
guides for the table to slide in, and the V's have oil 
pockets at 5 feet pitch apart, fitted with miter disks 
supported on springs which roll the oil on to the V's 
of the table as it passes over them. The table is 
driven by two parallel steel racks with straight teeth, 
through double purchase steel gearing. 

The table is made in two pieces -with a single trans- 
verse joint, so that when a continuance of work is in 
hand, not requiring more than a 15 foot stroke, one 
half of the table may remain stationary at one end of 
the bed, and may be used as a setting-out plate or for 



vertical and horizontal planes, makes it still more 
unique. 



Devonshire Cream. 

. Persons on their return from their travels abroad 
express surprise that they can never get at home such 
delicious cream as they have in England and Scotland. 
It is known as Devonshire cream, and not many people, 
in this country especially, know what' it is, but sup- 
pose it to be the particularly rich cream of the coun- 
ty in question, whereas every American housekeeper 
may have Devonshire cream on her own table if she 
will take the trouble to prepare it. Rich new milk is 
put in a very shallow vessel with an extended surface, 
and is then set on the range, where the milk will be 
warmed, but on no account must it boil or even scald. 
The heat will cause all the cream to rise to the surface 
in a very short time, and the pan is then taken . off 
andplaced in the ice box or in a cool place. . Wh en 
thoroughly chilled the cream may be taken off and 
will.be nearly of the consistency of newly madebutter. 
This is put in jars, and at breakfast is helped with a 
spoon and is delicious with oatmeal, jams, berries — 
everything in fact that ordinary cream to used. for, its 



and silken fabrics are largely made in Italy. Our view 
represents the entrance to the main exhibit of Italy 
from Columbia Avenue, as the central aisle of the 
Manufactures building is termed. Italy has also an 
annex at quite a distance from the main exhibit. The 
large picture at the left is really made of painted tiles 
of the usual size, the colors being fired in. The exhibit 
of lace made by a Venetian house is very fine and 
was much admired by the Duke of Veragua. There 
are several exhibitors of the curious ragged terra cotta 
figures called lazzaroni. The Italians excel in wood 
carving and fine cabinet making. Some of the exam- 
ples exhibited are superb. It is really surprising to 
see how moderate some of the pieces of statuary are in 
price. Skilled labor can certainly be obtained at low 
rates in Italy. 

The names of the exhibitors show their nationality, 
as Roccheggiani, Pasqualetti and Trilli. The exhibit 
of jewelry and small dbjets (Part is very fine and may 
be favorably compared with the larger exhibit in the 
same line made by France. The position of the Italian 
exhibit, being at the extreme south end, is rather un- 
favorable, as a portion of the exhibit is under the gal- 
lery and is, therefore, badly lighted. 
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Tbe Preservation of Paintings and Drawings. 

In the report of the commission on the action of 
light on water colors, it is pointed out that every pig- 
ment may be said to be permanent when exposed to 
light in vacuo, and the commissioners observe that 
"this indicates the direction in which experiments 
should be made for the preservation of water color 
drawings." Numerous experiments and practical 
trials have been made with a view of preserving works 
of art of this class from atmospheric deterioration by 
the exclusion of the atmosphere from their surfaces. 
The difficulty, however, appears to have been that 
hitherto no means were employed for detecting a leak- 
age of air into the vacuum chamber, so that an unsus- 
pected pinhole or the slightest infiltration of air through 
any undetected cause would destroy the vacuum and 
entirely mar the result. It was to remedy this defect, 
says the Times, that Mr. W. S. Simpson, C.B., set 
himself to work, and he has devised a very simple and 
effective means of overcoming the difficulty. He 
incloses the picture to be preserved in an air-tight 
casing, the front of which is glazed, there being a 
space between the face of the picture and the glass 
and another space at the back of the picture. The air 
is extracted from this casing, the extraction being 
effected by a Sprengel pump, and the small tube 
through which the air is extracted is hermetically 
closed directly the desired vacuum has been formed. 
The most important part of the invention, however, 
and that by which Mr. Simpson has rendered the 
vacuum system of preservation practicable, is a small 
indicator, on the principle of the aneroid, placed inside 
the casing, but out of sight. This indicator has a 
small arm which is visible before the chamber is 
exhausted, but which disappears out of sight and is 
hidden by the frame of the picture when the vacuum 
has been formed. Upon any leakage of air into the 
chamber occurring, the little tell-tale immediately 
comes in sight, thus again revealing the fact that the 
vacuum has become impaired, and enabling'steps to be 
taken for remedying the defect without prejudicial 
delay. The whole arrangement is very simple, and 
the process of preservation practically consists in re- 
moving the painting from its original frame, placing it 
in an air-tight chamber, creating a vacuum, and re- 
placing the whole in the original frame. 

— « in > ■ 

Tbe American Standard of Living. 
The fact is not only demonstrable, but stands proved 
and unquestioned, that the average standard of living 
is higher in the United States than in any other 
country in the world The industrial masses, who em- 
body the vital forces of the nation and represent its 
life and character, eat more and better food than the 
toilers of other lands, wear ampler clothing of superior 
quality, occupy larger and better furnished apart- 
ments, enjoy higher opportunities for culture, and find 
open avenues to advancement on industrial, social and 
intellectual lines. Every statistical investigation of the 
comparative condition of the world's workers brings 
into prominence the physical status of our own peo- 
ple. It is shown that the meat consumption here is 
more than thrice that of Europe for each individual, 
and fifty per cent more than that of Great Britain, the 
nation which takes most of the surplus meat of this 
country. More than seventeen pounds of cotton per 
head, and eight of wool, besides a liberal quantity of 
silk and linen, are required for each individual — two 
or three times as much as the average in Europe. A 
country containing less than one-twentieth of the 
world's inhabitants uses one-fifth of the wool in the 
world, and nearly as large a proportion of the cotton. 
In other words, the clothing required by an average 
Yankee would clothe an average family of the other in- 
habitants ofjthe globe. This is not a guess, but a demon- 
stration, as the world's supply of clothing material is 
approximately known. House room and furniture 
share in similar liberality of supply, and are supple- 
mented by ingenious appliances for comfort and con- 
venience in housekeeping. 

Educational facilities, public and private, are extraor- 
dinary in extent and variety, including all that is com- 
prehended between manual training exercises and post- 
graduate university courses, available alike to the 
child of fortune and the son or daughter of the indus- 
trious laborer. It is possible for the child of a com- 
mon laborer to attain the highest honors of the uni- 
versity, as is constantly demonstrated in conferring the 
highest scholastic degrees. It is demonstrated that 
few of the more advanced nations in industrial skill 
and civilization pay wage rates two-thirds as high as 
ours, and many European states pay scarcely more 
than half as much. While a large part of this gen- 
erous difference goes toward better living and higher 
intellectual development, much remains to the pe- 
cuniary credit of the individual, in home ownership or 
savings banks deposits or other property. A surpris- 
ing illustration is furnished by the industrious and 
thrifty people of New Hampshire, whose deposits in 
savings banks alone average about one thousand 
dollars for each family, with nearly twice as many de- 
positors as there are families. 

This republican independence of spirit, this training 



of heads and hands, with generous living and thrifty 
surplus saving, inspires ambition for continued ad- 
vancement, and insures the breaking of all barriers of 
class, which in foreign lands are chains of steel that 
bind to ancestral occupations and hold fast the birth- 
right of caste. We have here a field of action which 
is at once an opportunity and an inspiration. This con- 
tinent is a new world, furnishing at the same time a 
wide theater of action and a worthy inducement to ef- 
fort. With every variety of climate, the result of altitude 
and situation, of configuration of surface and the course 
of adjacent ocean currents, all products of temperate 
and subtropical zones are certain rewards of labor. 
The vines of France, the olives of Italy, the fruits of 
Spain and the Mediterranean isles, are all grown on 
our southern and western coasts, while the cereals, 
fruits and vegetables of the temperate zone are pro- 
duced in profusion elsewhere. Soils are equally various, 
in richness and in mechanical and hygrometric con- 
dition, available for the growth of almost everything 
required for use of man or beast. — Dr. James Richard 
Dodge, in the Ohautauquan. 

^ < » » 

The New Mode of Constructing Foundations. 

The method of converting a bed of sand into firm 
materials adapted for foundations, which Mr. Neukirch 
described before the American Congress of Engineers, 
is ingenious ; but whether it is generally applicable, 
which the Real Estate Record and Guide, of this city, 
queries, remains to be seen. He converts the sand into 
a sort of concrete by forcing into it cement in powder 
through a pipe, by means of air pressure* The pipe has 
an internal diameter of about 1% inches, and is drawn 
to a point at the lower end, in which there are three or 
more holes, of about three-eighths inch diameter. The 
upper end*is connected by a bend and rubber tubing 
with the air pressure supply pipe in such a manner 
that the pipe can be raised, lowered, and moved while 
the air pressure is acting through it. In the air pressure 
supply pipe provision is- made, by means of suitable 
branches and stopcocks, for connecting an apparatus 
which, by means of an injector device, enables any de- 
sired quantity of cement powder to be fed into the air 
current. The air pressure, together with the cement 
powder, issues through the small openings at the lower 
end of the lance pipe, and is driven with considerable 
pressure into the sand foundation. This is very mobile 
where it is entirely under water, and consequently the 
blowing in of the cement produces a motion in the 
foundation pit similar to that in a vessel of boiling 
water, steam babbles instead of air bubbles being 
formed. 

The cement carried by the air is retained by the wet 
sand and forms sand concrete. By the boiling motion 
an intimate mixture of the wet sand with the cement 
is effected. After the injection of air has ceased, the 
grains of sand, in subsiding, adhere very firmly to- 
gether, and experiments have shown that a natural 
bed of sand, after having one-fifth of its volume of ce- 
ment injected into it, will, after the operation, occupy 
a smaller space than before. This was shown by the 
fact that the surface of the sand concrete lay deeper 
than that of the surrounding natural sand bed. The 
introduction of the lance tube into the sand bed is ef- 
fected by first blowing air through it, so that the air 
issuing from the lower end forces back the sand and in 
setting it in motion renders the sinking of the tube to 
considerable depths, such as 16 to 19 feet, readily pos- 
sible in a comparatively short space of time; this ope- 
ration is rather more difficult when the bed is not 
purely sand, but contains large stones, wood, etc. In 
this case it may be necessary to raise the tube again 
and to insert it at a different place, so as to avoid the 
obstructions. In order to insure a uniform mixture, 
the foundation pit is divided into small fields of from 8 
to 12 inches square, and into each of these the required 
quantity of cement, which is ascertained by dividing 
the cubic contents of the field by the required propor- 
tion of the admixture, is blown. The lance tube is 
first sunk in each field down to the solid substratum 
by means of air pressure alone. When it has attained 
this depth, cement is supplied to the air current, and 
during the continued introduction of the cement pow- 
der the tube is slowly drawn upward until the required 
quantity of cement has been introduced. 



hundred of the workmen employed in theconstruction 
of the works were entertained by the company at a 
supper served in the same place. 



A Dinner Under a Gasholder. 

On the occasion of the opening of the new Strandvei 
works of the Danish Gas Company, situated near 
Copenhagen, and built to supply the migratory popu- 
lation of the city with cooking gas, a dinner to 120 
guests, representing the local authorities, press, etc., 
was given by the company's engineer (Mr. P. D. Mar- 
shall) and his colleague (Mr. Oridland) on behalf of the 
directors. The banquet hall used for the occasion was 
the huge dome under the Intze gasholder ereeted at 
these works, which was lighted by a series of Siemens 
lamps ; and the effect was most startling. Several of 
the guests, however, when they came to realize the 
situation, and were informed as to the quantity and 
weight of the volume of water above them, became 
rather alarmed, and were much relieved when the pro- 
ceedings terminated. In the evening, upward of a 



Lowest Cost of mining and milling. 

In reply to a correspondent who asked how cheaply 
ore can be extracted and milled under the most favor- 
able conditions, citing instances, the editor of the Min- 
ing and Scientific Press says : . 

The Tread well mine in Alaska probably secures bet- 
ter results from low-grade ore than any other large 
mine in the world. The Tread well is practically an 
open quarry. The report of the Alaska-Treadwell 
Company for the year ending May 1, 1893, shows that 
the quantity of ore crushed was 237,235 tons, yielding 
an average of $2. 13 in free gold. There were 4,276 tons 
of sulphurets saved by concentration and 4,584 tons 
treated, giving an average of $41.28 per ton. The 
average for all the ore treated, including yield from 
sulphurets, was $2.94 per ton. 

The cost of work last year is given very fully in the 
report. Mining (237,235 tons) cost for labor 39 60 cents; 
supplies, 2074 cents; total, 60 '34 cents per ton. Milling 
(237,235 tons) cost for labor, 18 37 cents; supplies, 25-60 
cents; total, 43'97 cents per ton. Chlorinating concen- 
trates (4,584 tons) cost for labor, $5.3432; supplies, 
$3,649; total, $8.9922 per ton. Averaging all costs on 
the ore mined, the result was : Mining, $0.60; milling 
and concentrating, $0.44; chlorination, $0.17; general 
expenses at mine, $0.07; San Francisco office, $0.02; 
bullion charges (freight, insurance, etc.), $0.05; total, 
$1.35 per ton. 

Probably the cheapest milling of ore ever accom- 
plished in the world was by the use of a roller mill at 
the Spanish mine, Washington Township, Nevada 
County, Cal., four or five years ago. 

At this mine the vein averages 90 feet The hanging 
wall is a slate, soft, shaly, and not well defined. The 
true vein is on the f ootwall and consists of solid quartz, 
4 feet thick. It does not pay for working. The pay is 
found on the hanging wall side, which contains many 
veinlets and streaks of ferruginous quartz carrying 
gold. Where no quartz is to be found there is no pay. 
The slate on this, the west, side is talcose. 

The main tunnel was in 1,200 feet. The vertical dis- 
tance from the surface to the end of the main tunnel 
was 350 feet. One of the methods of extracting ore 
here was as follows : There was an excavation from the 
tunnel to the surface which acquired the form of an 
open cut with sloping sides, too steep for a man to 
stand on. A Chinaman, armed with a churn drill, was 
lowered by a rope. He drilled a hole which, when deep 
enough, was charged with about five pounds of powder 
and fired causing a large quantity of the soft slate to 
slide to the bottom, whence it was taken out through 
the tunnel. The mine employed a foreman, two white 
men, and eight Chinamen, who extracted about 4,000 
tons of ore a month — enough to keep the mill at work. 
The wages paid were : White men, $3 per day; foreman, 
$3.50; and Chinamen, $1.50 per day. 

Tha ore obtained came out of the tunnel by gravity, 
the empty carsbeing hauled back by mules. The ore was 
passed through a Blake rock breaker and then ground 
in a Huntington roller mill, of which there were three 
of 5 feet diameter and one of 4 feet The mills, which 
made fifty-eight revolutions per minute, were fed by 
Hendy automatic ore feeders. 

The following record of one month's run of the mine 
may be taken to indicate the low cost of working the 
ore, and to show also how very low grade an ore may 
be profitably treated when the conditions are all favor- 
able : 

MINE— COST OF PRODUCTION. 
[Run : 88 days' work produced 3,443 tons of ore.] 

Labor. Supplies. Total. 

Extracting ore $703.60 $113.41 $816.91 

Delivering ore to mill 160.20 17.95 171.15 

Dead work 105.20 10.93 116.13 

General expense 78.35 1.95 80.30 

Total $1,047.35 $144.24 $1,191.49 

Cost per ton 0304 0-042 0-346 

MILL— COST OF REDUCTION. 
[Run : 2414 days reduced 3,443 tons ol ore.] 

Mill expenses $227.32 $194.33 $421.65 

Water for power 161.70 161.70 

Handlingore 154.50 5.35 159.85 

General expense 78.40 1.95 80.35 

Total $460.22 $363.33 $823.55 

Cost per ton 0-133 0-106 0-239 

Bullion produced $3,138.55 

Total expense 2,015 04 

Profit $1,123.51 

It will be seen from this that the ore only yielded a 
trifle over 91 cents per ton, yet a profit of 32-6 cents per 
ton resulted. The percentage of profit was 35 - 8 of the 
total. In the previous month, 2,796 tons of ore were 
worked, which yielded $1.16 per ton. The profit was 
56 cents per ton, or about 48 per cent of the total. The 
profit that month on a yield of $3,268.49 was $1,572.91. 
The cost of mining was 37}^ cents and of milling 23 
cents per ton. 
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Water Tanks. 

In a paper recently read before the Engineers' So- 
ciety of Western Pennsylvania, on "Iron and Steel 
Water Tanks," Mr. W. C. Coffin -stated that the most 
economical proportions for such were obtained when 
the height was equal to from two-thirds to the whole 
diameter. The height of settling tanks should be 
about a quarter the diameter. Stand pipes should 
have a diameter not less than one-tenth their height. 
The thinnest plates used in constructing such tanks or 
stand pipes should not be less than three-sixteenths 
inch thick, and the bottom plates should not be less 
than one-fourth inch to five-sixteenths inch thick. 
Dipping the plates in a hot bath of asphaltum before 
shipping protects the material better than any other 
method of painting. In painting the tanks care should 
be taken to see that the paint is of such a consistency 
that it will not scale off. This can be ascertained by 
dipping a piece of painted iron in cold and in hot 
water, and also testing it by a hammer. 

•»<«>«■ 

NOVEL SCENE IN INJIA. 

The illustration represents a scene which, it may 
■well be believed, is not a very common one, even in 
India, where the greater portion of the population 
have had sufficient proofs of the danger to life from 



infection. While the disease is usually communicated 
by personal contact, there were found plenty of in- 
stances of infection through articles of clothing, furni- 
ture, or carpets, sometimes years after the original 
cases. Quarantine should certainly be continued for 
two weeks after apparently complete recovery. 

Information regarding typhoid fever is somewhat 
unsatisfactory. Its usual incubation period is twelve 
to fourteen days, and the limits may be placed at nine 
and twenty-three days. It is infectious throughout its 
whole course and for at least a fortnight after con- 
valescence. This last statement of the committee 
should not be taken for more than it is worth, for there 
is good evidence that the stools of convalescents from 
typhoid may contain the infectious principle much 
later than two weeks after convalescence has been es- 
tablished. 

Although epidemic influenza is included in the re- 
port, it is much less interesting than the other diseases 
mentioned, because its infectiousness is not universally 
admitted and information regarding it is scanty. Its 
incubation period appears to vary from one day to five, 
and usually to be two or three days. 

In fixing the incubation period of measles, the ap- 
pearance of the rash was taken as a starting point, be- 
cause of the difficulty of determining the time of be- 



delayed as long as eight days. Infection begins with 
the earliest symptoms and is very active in the later 
stages of the disease during desquamation. Quaran- 
tine should be at least eight weeks, and in all cases as 
long as any desquamation continues. This is the dis- 
ease which is of all most readily communicated by a 
third person, probably through the medium of the 
clothing. The mild cases, without eruption and but 
Slight sore throat, are common distributors of the dis- 
ease. 

The labors of the committee served to confirm the 
old rule that twelve days is the usual incubation period 
of smallpox, although this time is sometimes reduced 
to ten or increased to fifteen days. The disease is 
communicable from the start until the last scab has 
disappeared ; but the danger of infection is not great 
until the disease has become well developed. 

Chicken-pox resembles smallpox closely in the fea- 
tures of the periods of incubation and infectiousness, 
except that fourteen days is the usual time of incuba- 
tion rather than twelve. The danger of communicat- 
ing this disease lasts until all scabs have come away. 

The text-books give so much latitude to the incuba- 
tion periods of contagious diseases, particularly the ex- 
anthemata, that the information obtained from them 
is of but little use, and it is an excellent thing to have 




tigers to give them a wholesome dread of that ani- 
mal. Our sketch, which is from the London Graphic, 
was made by a party traveling with the troops near 
Bombay. The captive tiger was in charge of a native, 
who was going around the country exhibiting him 
for such small sums as spectators might contribute. 



I 



The Periods of Incubation and Duration of 
Infectiousness of Zymotic Diseases. 

A very valuable contribution to medical knowledge 
has been made by the report of a committee appointed 
by the Clinical Society of London, to investigate the 
periods of incubation and contagiousness of certain dis- 
eases. This inquiry, as the Pacific Record states, par- 
takes somewhat of the nature of a collective investiga- 
tion, and the quality of the committee was such as to 
warrant perfect reliance upon the accuracy of the work 
done. The report gives a complete list of all the cases 
in abstract form ; but it is the general conclusions that 
will be of most interest to the medical profession at 
large. 

The investigation of diphtheria showed that the 
usual incubation period does not exceed four days, and 
that it is oftener two days than any other period, while 
seven days may be set as the outside limit. The dis- 
ease is undoubtedly communicable during its whole 
course and the duration of the infection period is very 
variable, although, as a rule, some unhealthy condition 
of the throat will be found to account for late cases of 



A CAPTIVE TIGER IN INDIA. 

ginning of the period of invasion. This would probably 
lengthen the actual time of incubation by about four 
days, but as given it is found to be fourteen days very 
exactly, more than three-quarters of the cases reported 
following ' exposure in thirteen, fourteen, or fifteen 
days. Exceptionally the interval may be as short as 
seven or as long as eighteen days. Measles is com- 
municable throughout its course, and, as is well known, 
the contagion is active when the catarrhal symptoms 
first appear. Quarantine with disinfection may safely 
terminate three weeks after the appearance of the rash. 

Mumps has a very long incubation period, and the 
majority of observations makes it very exactly three 
weeks, with a limit of fourteen days on one side and 
twenty-five days on the other. It is most infectious at 
the start, beginning four days before the parotiditis 
appears, and the danger of communicating the disease 
becomes gradually less for two weeks, when it may be 
considered to be over. 

German measles or rotheln appears in from two to 
three weeks after exposure, its incubation period being 
very irregular. It is infectious two or three days be- 
fore the rash appears, and in most cases quarantine 
need not be continued more than two weeks. 

Scarlet fever has an incubation period that is meas- 
ured by hours rather than by days. A large majority 
of the oases appear in from twenty-four to seventy-two 
hours after exposure ; but a respectable number de- 
velop during the first twenty -four hours, and some are 



some reliable and accurate rules for guidance in the 
important matter of quarantining not only those who 
actually suffer from contagious disease, but also those 
who have been exposed to it. 



♦ in* 



Treatment for Children. 

In a recent number of the Medical Record, Dr. J. 
W. Huddleston, of this city, describes a very success- 
ful method of treating young children for diarrhea, 
without diet or medicine, namely, by means of in- 
jections of water. He simply washes out the little 
one in a very thorough manner. The infant, bared 
of shoes, stockings and diaper, is placed across the 
mother's lap face down, with the legs hanging by her 
side. Beneath the child's abdomen is a sheet of rub- 
ber cloth which is held snugly around its waist by 
the mother ; the lower end of the cloth rests in a 
small tub placed beside the mother's chair. A two 
quart fountain syringe filled with a salt solution of 
nearly normal strength (six per cent) is hung about 
four feet above the baby. The water is at the tempera- 
ture it flows from the faucet— i. e., from 68° F. to 75" 
F. In the middle of the tube leading from the bag is 
a glass pipe which serves to show when the current 
is flowing freely. To the nozzle is attached a large 
soft rubber catheter (size No. 12). This is anointed 
with vaseline, passed up the baby's rectum and colon 
as far as it will go, and the entire contents of the bag 
allowed to flow through it. 
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TLY PATENTED INVENTIONS. 
Engineering, 

Cantilever Bridg-b. — Thomas C. 

Clarke, New York City. By this improvement it is de- 
signed to facilitate the construction of bridges of longer 
span than has heretofore been attempted, and with this 
view suspender girders are used, the members of which 
take up the compression which comes from the ties sup- 
ported by the towers. The stays are also arranged upon 
converging lines to enable them to resist wind pressure, 
and an expansion joint is provided by which the bridge 
members are allowed to expand or contract without in- 
terfering with their proper action. The bodily move- 
ment of the girders from unbalanced loads is resisted by 
a peculiar arrangement of the stays. 

Damper Regulator — John H. Blake, 

New York City. A regulator to be connected with the 
boiler, and so affected by the boiler pressure as to auto- 
matically regulate the furnace dampers so as to keep 
an even pressure upon the boiler, has been designed by 
the inventor. The improvement may also be used for 
other purposes, such as operating pumps, mechanical 
stokers, etc. Weights are so arranged that when the 
pressure in the steam chest becomes too low an indicat- 
ing piston will be moved to open a port and operate the 
damper, an excessive pressure opening another port 
whereby the damper is moved in the opposite direction. 
A novel mechanism is employed to effect a differential 
movement so as to move the damper only the required 
distance to maintain the proper boiler pressure. 



Railway Appliances. 

Nut Lock for Rails.— Henry Cohen 

and John W. Tharp, Memphis, Tenn. The screw bolt 
uniting two fish plates has a locking plate on its projected 
end, a radially grooved nut bearing on similar grooves in 
the plate. In the opposite face of the locking plate is a 
channel adapted to receive a locking pin, connected 
with which is a wing plate, the pin being inserted in a 
hole produced by the junction of the groove in the lock- 
ing plate and a radial groove in the face of the nut. If 
the winged pins are made of rigid metal, the nuts may 
not be moved until the pins are taken out, but the pins 
are preferably of lead or other soft metal, when a lever 
wrench will split them and allow the nuts to be un- 
screwed. 

Cable Railway Pulley.— Carles A. 

Johnson, New York City. A main rim of the pulley, 
having flanges and elongated slots, holds within its 
flanges an auxiliary grooved rim made in readily re- 
movable sections. The pulley is especially designed to 
carry the traveling cable, and is arrangedjto prevent the 
rapid wear of the rim, while a worn-out rim may also 
be conveniently removed, a new one substituted without 
discarding the remainder of the pulley or disturbing its 
position in the journals. The removable sections of the 
auxiliary grooved rim are made of a hard metal, to pre- 
vent rapid wear. 

Mechanical. 

Bench Vise.— Thomas B. Jackson, Sa- 
lem, Oregon. On the under side of the work bench is a 
guide strip along which moves a sliding shoe connected 
by a diagonal brace with the lower end of the movable 
jaw, in which is swiveled the horizontal screw stem. 
The middle portion of this stem works in a screw- 
threade d plate in a front standard of the bench, and its 
inner end swivels in the brace near the sliding shoe. By 
this construction yokes or slides passing around guides 
are dispensed with, the shoe moving freely along the 
guide strip in such manner as to never get cramped or 
stuck and all the parts being readily accessible. 

Tension Device for ' Loom Shut- 
tles. — Etienne Domenge, Paterson, N. J. In weaving 
silk it is necessary to regulate the tension of the threads 
with great nicety, which is the especial object of this 
improvement. -The swinging flies have the usual thread 
loops, and the springs of revoluble spring drums connect 
the drums and flies, while spring-pressed studs serve as 
supports for the drams. Adjacent supports for .the 
studs have squared holes in which enter squared heads 
on the studs. The device is applicable to the ordinary 
shuttles and shuttle guards, and facilitates the quick and 
perfect adjustment of the tension. 

Hackling? and Preparing Fibers.— 

Theodore B. Allen, Brooklyn, N. Y. A machine es- 
pecially adapted for treating sisal fiber for rope making 
has been patented by the inventor. It comprises a ma- 
chine which finally hackles the fiber and delivers it in 
the form of a large, properly treated sliver, and an ini- 
tial hackling and combing .maahine delivering to the 
final machine, which consists of two ordinary differen- 
tially moving hackling chains or belts having the usual 
drawing and feed rolls. A table is arranged as an in- 
clined trough in connection with the final hackling 
machine, between it and the combing cylinder, to sup- 
port the fiber which passes continuously from the cylin- 
der to the feed rolls of the hackling machine. 

Wire Splicer.— John D. Thomas, 

Scranton, Pa. A device to facilitate the quick and ef- 
fective splicing of broken trolley wires without solder is 
here provided, thereby saving time and preventing de- 
lays on the road. It consists of a spindle-shaped tube 
in the sides of which are apertures where are fitted ser- 
rated wedges or dogs, adapted to force the wire with 
great pressure against the inner surface of the opposite 
side of the tube. 



miscellaneous. 

Safety Device for Elevators.— 

Frank H. Shurtz and Henry G. Swan, San Francisco, 
Cat. The elevator cage has lugs traveling in a vertical 
guide at each side of the shaft, pivoted angular blocks 
being located one above another for the entire height 
of each guide. The blocks are engaged by a chain sup 
ported by a spring-pressed bolt, and means are provided 
for automatically releasing the bolt from the chain in 
case of accident to allow the blocks to drop into the path 
of the -lugs of the cage, whereby the cage will be instantly 
locked in place. The blocks may be readily reset and 
the attachment readjusted without the help of skilled 
labor- 



Fire Grate.— Abraham Stroh, Free- 
land, Pa. This is a grate adapted for use with boilers 
and stoves of every style, its. construction being such 
that the grate openings can be set or varied to have any 
desired air space opening, providing for the burning of 
the smallest or largest size coal or other fuel. It has 
stationary skid bars with lateral members and rider 
bars with lateral members held between the skid 
bars, the riders having longitudinal movement be- 
tween the skid bars. Every piece of the grate is free 
to move loosely, so that there will be no crowding or 
straining, and the several parts can be easily assembled, 
and any portion readily renewed, if it should wear out or 
be broken. 

Fuse Lighter. —William C. Matthews, 

Denver, Col. This device consists of a metallic tack, 
dipped in a mixture of gunpowder, glue, and water, 
which, when dried, forms on the tack a combustible 
body, or the mixture may be moulded around the tack, 
the whole being then covered with parafline as a pro- 
tection from moisture. The point of the tack is left 
exposed, and this point is thrust into the end of a fuse to 
be lighted, the match being applied to the head coated 
with a quick combustible. 

Grapple. — John C. Manning and Al- 
bert C. Wilson, Marshfield, Oregon. This invention con- 
sists of a pair oE tongs with upwardly and outwardly 
curved handles connected by links, the middle link being 
attached to the hoisting rope. The device is of simple 
and durable construction and adapted to firmly grapple 
and hold an article while lifting or moving it from 
place to place. 

Fence Post.— William M. Black, Ur- 

bana, Ohio. This post is ordinarily all of metal, al- 
though portions may be made of wood, the body being 
U-shaped in cross section, with the lower end bolted to 
anchor tie plates. It is especially designed for use as a 
corner post or gate post, and may be adjusted in the 
direction of any side, and when used in a wire fence 
may be braced against any tension, the adjusting 
mechanism also facilitating the bringing of slack- 
ened wires of the fence under proper tension. 

Interior House Finishing.— George 

Knower, Chelsea, Wis. This invention provides bat- 
tens of peculiar construction, for use in connection 
with a padding of paper material, in making arched 
wooden ceilings, etc., so that on the shrinking of the 
lumber the padding and battens keep the joints closed 
and water and air tight. The improved ceiling is read- 
ily put up, is not expensive, and may be made highly 
ornamental. 

Wagon Brake.— James Vanderveer, 

Middle Village, N. Y. This is a strong, simple and in- 
expensive device, readily applicable to any form of 
vehicle, but especially suited for farm and other wagons 
which carry heavy loads. Combined with the brake 
lever are toggle levers, one of which is pivotally con- 
nected witb'the brake lever, while a link pivoted to the 
toggle levers at their junctions is pivotally connected 
with a hand or foot lever. A shifting lever secured to 
the axle of the vehicle prevents any strain on the body 
of the wagon or the springs when the brake is ap- 
plied. 

QUILTER FOR SEWING MACHINES.— 
William H. Chapman, Bradford, Ark. An attachment 
readily applicable to an ordinary sewing machine is sup- 
plied by this inventor, being a simple and inexpensive 
quilting frame, enabling the quilt to be conveniently 
handled and turned in any direction, so that seams may 
be run straight or in such curves as desired. It com- 
prises a track, carriage and quilting frame, with horizon- 
tally arranged link connection between the carriage and 
frame to support the latter and permit it to turn freely, 
springs normally holding the frame in alignment with 
the carriage. - 

Keyhole G-uard. — George Hisgen, 

Fort Plain, N. Y. This is a strong and simple lock at- 
tachment to lock the key or bolt in place, and at the 
same time form a guard for the keyhole to prevent 
opening the door by unauthorized persons. It has a 
slide with V-shaped offset, an arm engaging either the 
bolt and passing over the keyhole or engaging the key, 
there being a guideway for the slide, and a knob to 
move it with its offset and arm into or out of the door 
lock casing. 

Ice Cream Freezer. — James K. 

Patterson, Crete, Neb. The cream cylinder of this device 
has at one side a pivoted scraper, and below is a pivoted 
cream pan projecting beyond, a hopper delivering to the 
projected end. With a refrigerating compound in the 
cylinder and cream in the hopper, the cream is depos- 
ited upon the cylinder as the latter is revolved, where it 
is immediately crystallized and removed by the scraper. 

Hammock Support.— Nelson G. Rey- 
nolds, Bangor, Mich. This support has oppositely ar- 
ranged diverging legs and braces when in position for 
use, the legs having at their upper ends hooks from 
which the hammock is suspended. The device may be 
folded into very small compass when not in use, and is 
very strong, light and easily operated. 

Brace for Use in Excavations.— 

George S. Miller, Council Bluffs, Iowa. This device 
comprises two bars, one having a head and the other a 
series of apertures, a yoke being pivoted on the head, 
and a stop pin passing through one of the apertures, a 
link locking the two bars together. The improvement 
is designed to afford a simple and sure means of sup- 
porting planks in excavations, such as ditches, canals, 
etc., the brace being readily extensible for varying 
widths. 

Suspender End. — William Bloom- 
berg, New York City. This is an improvement in straps 
adapted to be secured to the buckles to carry but- 
ton pieces to connect with the drawers, the suspender 
end strap being made with an integral tongue to fasten 
the device to support the 'drawers , the strap and tongue 
being readily applied to the suspenders, and being very 
cheap and durable. 

Dishcloth Holder. — Clara Abell, 

Baldwinsville, N. Y. This is an elongated wire frame, 
with tin backing, there being a spring coil or double 



loop at one end of the frame and hooks at its opposite 
end, thus forming a light and convenient device for 
holding the cloth when used in washing articles, without 
danger of scalding the hand by the hot water. I? 

Doll. — Frederick B. Schultz, New 

York City. This is a simply and strongly made jointed 
doll, in which springs are arranged in the body and con- 
nected by swivels with chains for holding the parts to- 
gether, whereby the several parts may be turned without 
danger of disconnecting or breaking the jointing de- 
vices. 

Finger or Toe Nail Cutter.— Ed- 
mund T. Mason, New York City. This is a manicure 
device which may be readily manipulated by one hand 
to cut and shape the nails. It may be conveniently car- 
ried in the pocket or suspended from a watch chain. 

Spittoon Carrier. —Gerard B. Nagle, 

Revelstoke, Canada. A pair of tongs is pivoted on the 
end of a handle of suitable length, on which also is ar- 
ranged an opening and closing device connected with 
the tongs, that the latter may be conveniently used to 
clasp the spittoon, when it may be readily lifted and car- 
ried away for emptying or cleaning. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 35 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Pharmaceutical Preparations, with 
Therapeutic Notes, Formula, 
Doses, etc. Philadelphia : John 
Wyeth & Brother. 1893. 8vo. Pp. 
224. 
This little book, though published in the interests of 
the trade, contains avast amount of information which 
cannot but be of value to all physicians, pharmacists and 
chemists. The reading pages are written by practical 
chemists and the subject is frequently illustrated by 
graphic symbols, formulas, etc. Some of the new re- 
medies are described by well-known physicians. Messrs. 
Wyeth are to be congratulated on the production of 
such a creditable work. 

The Royal Edition of the Architect, 

Builder and Decorator for August contains several 
superb photographs of pleasing residences. The desig- 
nation of " royal " is merited. In excellence of contents 
and beauty of typography the Architect, Builder and 
Decorator has no rival. 
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(5377) E. F. P. writes : 1. I read that 
1,800 volts were used in the execution of a New York 
murderer. Accordmg to that, it would be fatal to grasp 
the terminals of a battery of 1,800 Daniell cells joined 
in series. Would it ? Again, as the voltage of a cell is 
independent of the size of the plates, if each of the 
above mentioned cells was no larger than a lady's thim- 
ble, the series should be equally fatal. Would it be ? If 
not, why not ? A. A constant voltage has very little effect 
on the human system. Sudden changes in potential 
in dynamo circuits, perhaps partly in themselves and 
partly by the production of induced currents, are the 
fatal elements. The batteries described would have very 
little effect, Mid would be perfectly safe. 2. I have a six- 
cell plunge battery that must have a voltage of nearly 12. 
Why do I experience no sensation whatever when I grasp 
its terminals ? A. See answer 1. 3. Can a good 
D'Arsonal galvanometer be made to show the induction 
currents generated by moving a coil Of «opper wire. 
through the field of a permanent magnet? If so,how 
should things be arranged so as to show the effect to an 
audience ? A. Use very fine wire, so as to get as many 
turns as possible, and connect its ends to the galvanome- 
ter. Sweep the coil rapidly across the field close to the 
magnet poles. Be careful not to shakethe galvanometer. 

4. What advantage, if any, can be obtained by using a 
storage battery if (a dynamo being unobtainable) it must 
be charged by means of a primary battery ? Would it 
not be better always to use the primary battery direct ? 
A. A small primary battery can charge in a given number 
of hours a storage battery, so that a very heavy current 
can be taken therefrom for a less number of hours. It is 
virtually a concentration of many hours' action of the 
primary into a few hours 1 action of the secondary battery. 

5. In computing the energy of a moving cannon ball or 

Wv* 

ra'lway train I am directed to use the formula K= 

20 
Now, why use 2^, since : that quantity is exclusively an 
element of the laws of falling bodies ? Isn't it possible 
to compute the energy of the ball or train referred to by 
a process entirely independent of gravity considerations ? 
A. Energy is always referred to gravity considerations, 
and is expressed in foot pounds or other unit of vertical 
height and weight. The formula given reduces energy 
of motion to energy of position; position referring to 
height or advantage of position with respect to gravity. 

(5378) E. W. L. writes : I am making a 

pocket battery, % inch in diameter inside and 8 inches 
long, to holdl ounce of electropoion fluid. I want to 
know which is the cheapest and best way to protect 
the zinc so that it will last longer. I want it to heat a 
No. 40 platinum wire to incandescence, the wire-having 
a small loop, and about & inch long, the length to be 
heated being % inch. It is not to be heated steadily, but 
f or a few seeonds at a time, and will the battery do it and 
how long ? The size of zinc and carbon is to be % inch 
in diameter and 3J4 inches long. A. Amalgamate the 
zinc with mercury. A very small quantity will suffice. 
The battery will exhaust itself when not in use. It 
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should give a gdoa current f<H BmuteB when fed. The 
zjhc is very small. 

'(5379) G. A. K. says : Will you kindly 

answer the following ? 1. Ocean steamships on their trip 
east make better time than on the trip west. Is it due 
to ocean currents, offehore winds, or do they make the 
trip on the arc of a great circle ? A. The ocean steamers 
follow great circle sailing as nearly as possible both ways. 
It is the prevalence of westerly windB and the easterly 
set of the Gulf Stream that counts favorably to the east- 
ern trip. 2. To Bettle a dispute between two friends : 
A claims that Florida is larger than England, Wales, 
Scotland, and Ireland combined, B claims it isn't. Please 
give number of square miles of each. A. B is correct. 
Florida has 59,268 square miles; England, Wales, Scot- 
land and Ireland 120,879 square miles. 

(5380) L. I. S. says : Do you know of 

any method by which black Bheet iron drums could be 
soldered with ordinary soldering copper without first re- 
sorting to galvanizing, or any other method by which 
same could be made watertight ? A. By removing the 
scale at the joints by acid, or scraping, the iron can be 
tinned with a copper, sal ammoniac being used as a 
flux and tin as Bolder, and when made up, soldered, or 
perhaps a better way for riveted ^nd lapped joints, dip 
the drums in hot coal tar or thin asphalt varnish long 
enough to allow the tar or varnish to penetrate to the 
seams, then drain and cool. 

(5381) G. F. K. asks : Having heard so 
much in regard to the UBe of oil on water during a storm 
at sea, I would like very much if you could inform me 
what action the oil has in stopping the force of the wa veB, 
or in other words, what is the nature of oil with water? 
A. Oil forms a film over the waves, which prevents them 
from breaking, reducing them to the condition of smooth 
swells. It operates by preventing the dangerous break- 
ing at the crests. 

(5382) D. W. G. writes : In your Sup- 
plement of August 26, page 14717, iB an article entitled, 
** The Distribution of Refrigeration in Cities from Cen- 
tral StationB." I would like to knowif it would be prac- 
tical for a hotel having 40 horse power (water) alwayB at 
control to refrigerate a room for cold storage and to 
manufacture its own ice, 300 poundB daily. Also what 
ice plant ^puld beBt be suited for a hotel with the above 
power, sayf or the manufacture of 500 pounds daily? A. 
The operation of a refrigerati ng apparatus for the pro- 
duction of ice and for cooling storage rooms from a dis- 
tant source of power is practicable, either by compress- 
ing air at the power station and transmitting through 
pipes to the cold rooms, and there expanding into the 
rooms, or through coils immersed in brine for freezing in 
pans, as used in the ammonia process for making ice. 
The operating of cold roomB.byicompressed air Ib much in 
use in England and on ships in the meat and fruit trade, 
also on some of theUnited StateB war ships. There are 
do refrigerating plants as yet in use in the United StateB, 
to our knowledge, that are operated by compressed air, 
although several projects have been named. The 
economy of the ammonia processes has probably stood 
in the way of progress in the air process, but where 
arispte water power can be had, the economy of. com* 
pressed air cooling becomes a most economical one. The 
transmission of electric power from a distant water power 
station is practicable for operating a refrigerating plant 
With air or ammonia. Address Delamater Iron Works, 
81 South 5th Avenue, New York, as to compressed air 
plant, and Pictet Ice Machine Co., 26 Cortlandt Street, 
New York, as to ammonia plant. 

(5383) W. M. P. asks : 1. How would 
you proceed if obliged to Btop your engine, when Bteam 
was blowing off at the Bafety valve, and a heavy fire in 
the furnace ? A. Open the fire door wide, throw a cov- 
ering of coal thinly over the fire and start the pump feed- 
ing the boiler. If the gauge pressure continues to riBe, 
□lightly lift the safety valve. 2. State the most economi- 
cal point in the^Btroke at which to cut off the steam in 
the cylinder, and demonstrate it by an example. A. 
The most economical point of cut-off in a steam engine 
varies with its kind and with the initial pressure. The 
least volume of steam in pounds of water evaporated in 
the boiler per horse power per hour iB assumed as the 
measure of economy. The terminal pressure in the cylin- 
der indicates in a measure the point of cut-off for various 
pressures.. If it approximates near to the atmospheric 
line with an initi 1 pressure of 100 poundB, one-sixth cut- 
off would be the economical point, while with steam at 
80 pounds one-fifth cut-off, 60 poundB one-fourth cut- 
off, 50 poundB three-tenths cut-off, and so on. 

(5384) J. B. B. asks : 1. How are close 

coiled spiral springs wound bo they have such strong ten- 
sion ? A. The tension of helical coiled springe is due 
to the torsional resistance of the Bteel. The twiBting of 
a small Bteel wire will illustrate the difference between 
the bendmg and torsional resistance. 2. How are steel 
letters for markingtools, etc., made— by cutting or stamp- 
ing the annealed steel and then tempering ? A. Steel 
stamping letters are made by punching the central parts 
with small punches Buited to the various forms of the 
letters, by engraving and by filing the outside to the 
proper form. 3. What acids are used in etching German 
Bilver, brass, nickel, aluminum and steel ? A. Use nitric 
acid diluted with water for all but aluminum, for which 
use acetic acid saturated with common Bait. 4. Where 
can the report be obtained of the aeronautical congress 
held in Chicago, of which you made mention laBt week ? 
A. The report of the aeronautical congress is not yet 
published. Address the secretary, Professor A. F. 
Zahm, Notre Dame University, Indiana. 5. Is there 
a practical gasoline road wagon, suitable to carry two 
persons at a speed of from four to twelve mileB per hour 
over ordinary roadB, now in use ? and if bo, give name 
and address of the makers. Also cost of machine if 
known. A. Road wagons run by gasoline engines are 
■ not yet on sale. They are as yet in the experimental 
stage. 

(5385) G. R. G. writes : In a residence 

which I am building I desire to put in water closet and 
" bathrootti. Our city has water works but no Bewerage. 
How can I arrange a cesspool bo that it wfll be perfectly 
safe? Our soil below theBurface is hard clay, with no 
vein of sand or gravel, but we find water at a depth of 
about twenty feet. A. A city with water works and no 
sewers 1b m something of a dilemma in the manner of 



disposal of the larger quantity of sewage natural to a 
water Bupply Bystem. If there are no wells it Ib safe to 
dig cesspools as deep into the water stratum as practica- 
ble for present ubc If neighbors have wellB drawing 
from the water stratum, then cesspools are more or leBB 
dangerouB. If made, they Bhould be shallow and tight 
and arranged for the convenience of pumping into tank 
carts for removal to a Bafe distance. 

(5386) 7. B. B. writes : Why in two 
different formulas for waterproofing woolenB there ap- 
pears to be the divergence in application I now describe, 
thus : 1. a soap and b alum solutions. In this case the 
woolen is dipped first in a and afterward in £, the result 
being an insoluble combination in the fiber of the ma- 
terial treated. I understand the rationale of this. 2. X 
acetate of lead solution, y sulphate of alumina solution. 
I would have thought that in this case, as in case 1, the 
woolen would have been treated to an alternate dipping 
in each solution, allowing the combination and the re- 
Bultant insoluble crystals to form in the fabric; but in 
this case the direction is to combine the two liquids, de- 
cant the supernatant acetate of alumina, leaving the in- 
soluble carbonate of lead and soak the fabric in the 
acetate of alumina, leaving it to dry out. Will you please 
say how or why it is that the exposure to wet doeB not 
wash out the soluble crystal, if it would not be better to 
dip (and partly dry) the fabric alternately in case 2 as in 
case 1, or if you can advise that process 2 as above is 
really good, whether it would require oft renewing? It 
iB certainly the cleaner process of the two, if it will only 
stand good, as long as procesB.l. A. The tationaleof the 
first process is to fill the texture of the goods with alum 
Boap, which is insoluble in water, and hence must be pre- 
cipitated as described. The second process saturates the 
goods with a combination of aluminum with a weak 
acid. This salt is supposed to decompose and in a cer- 
tain sense mordant itself within the fabric. Properly 
executed, the first process would seem most efficacious. 

(5387) W. H. U. writes : 1. In using a 
warm cyanide solution with a gold coin or an anode, I 
get a Blight coating on copper cathode followed by a de- 
posit of brown incrustation which prevents all additional 
deposit, battery 5 Crowfoot cells. What is the trouble ? 
A. Use a pure gold anode and connect your battery in 
quantity. 2. Approximately how much metal (braBS or 
copper) can be depositedwith dynamo described in Sup- 
plement, No. 793, in a day's run, 10 hours. A. Allow 
one-quarter of a grain per Becond. 3. Ib there any patent 
on Btorage battery recently illustrated in Scientific 
American t A. In our Supplements you will find 
many articles on this subject. No very prominent in- 
vention has been recently illustrated. 4. When a storage 
battery haB been charged for some time, will it develop 
a current instantly or does it require time to get in full 
action ? A. Practically speaking, it will. 

(5388) D. B. H. asks : 1. Is the making 

of electrical instruments, galvanometers, etc., embraced 
in the machinist's trade, or iB it a trade in itself ? A. 
There are some special trades in mechanics that desig- 
nate certain branches to which the term " machinist " is 
not generally applied, as watch and clock makers, electri- 
cal instrument makers, philosophical, optical, and mathe- 
matical instrument makers. The term " mechanician " 
has been very properly applied to persons pursuing the 
finer branches of the mechanic arts. 2. Does it require 
a steam engine of one horse power to run a generator of 
746 watts to its full capacity ? A. Yes. 

(5389) J. R. C. says : Kindly state 
your columnB at what height an observer must Btand to* 
see an object thirty feet high, which is sixty-one miles 
distant across the water. A. The depression of the 
horizon for an object 30 feet high over the sea is 7J4 
miles, which muBt be deducted from the total distance, 
which leaveB 53% miles as the total distance to which de- 
pression of the horizon is due, which amounts to approxi- 
mately4,700 feet, including refraction. Different barome- 
tric and hygfometric conditions of the atmosphere make 
the total heierht somewhat variable. 

(5390) J. J. P. asks: How much power 
will be required to run a Bixteen foot boat, forty inches 
beam, Beven mileB an hour? What size propeller should 
be uBed ? What speed could Buch a boat make against a 
current of five miles an hour? A. Three horBe power. 
Engine cylinder 2^x3% inch. Propeller 20 inches 
diameter, 300 revolutions per minute. The speed against 
or with the stream would be 2 mileB or 9 miles. 

(5391) C. T. B. says : Perhaps your cor- 
respondent T. D. D., NoteB and QuerieB 5319, of Sep- 
tember 19, 1893, would be interested in the article by 
George H. Knight, in the Cosmopolitan Magazine for 
September, page 620, relative to the practically continu- 
ous railway rails being laid at Cambridge, Mass., for 
an electric railway. 

(5392) S. H. writes : I wish to convey 

hot mineral water from the hot springs to my house. The 
distance iB about two miles and one-eighth, with about 50 
feetfull. Iwishtoknow if you know of any one who 
makes an auger that will bore pump stocks from 8 to 10 
feet long, and cleanse themselves, size 2 inch bore. A. 
Ames Manufacturing Co., Chicopee, Mass., manufacture 
pump augers and reamers for making wooden pipe and 
pumps. 

(5393) D. B. K.— Your boiler for 12 gal- 
lons capacity Bhould be made of % inch iron. The fire 
box should be ventilated by tubeB, like other vertical 
boilers. 

(5394) A. V. L., Texas, asks: What is 

the theory upon which the rainmakers carry on their 
operations ? Is there -a Bound basis to the theory, or 
rather, in which instances, if any, have they actually 
succeeded m bringing down a copious rain ? The experi- 
ment was tried here last year, but did not Bucceed, and it 
is Baid that preparations are now being made for another 
trial. Many people Beem to regard it as a piece of fool- 
ish nonsense and waste of money. A. The theory, as far 
as we understand it, Is based upon the possibility of pro- 
ducing condensation of the moisture in the upper atmo- 
sphere into cloudB, which are compoBed of minute vesicles 
of water, or, if clouds are in sight, to develop an enlarge- 
ment of the water vesicleB into raindrops by the intense 
vibration of the upper atmosphere, or perhaps, by the in- 
tense heat of the exploding gas, to cieate an upward cur- 
rent from a nearly saturated under current into a colder 
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current, where, by contact with cold air, its moisture 
would be condensed and fall as rain. Where the condi- 
tions are favorable, as in a nearly saturated atmosphere, 
the experiments seem to have been succeBBful in pro- 
ducing a Bhower. When the atmosphere waB of a low 
degree of humidity, failure waB the result. The ideawaB 
derived from the fact that rain haB followed some of the 
great battleB of the world, or, more probably, thatsome of 
thegreatbattleB were fought just before a storm. 

(5395) J. W. V. asks : What can I use 

to keep planished copperand brasB bright and what will 
clean them without much rubbing ? Also what kind of 
a BOlution do the silversmi ths use to clean their ware 
with and to keep it bright without rubbing ? A. For 
keeping copper and brass utensilB bright, there iB 
nothing better than tripoli, rottenstone, or rouge, wet 
with a BOlution of oxalic acid in water, about one ounce 
to the pint, uBinga linen rag for a rubber. When pol- 
ished, wash in hot water and wipe dry. This saves much 
rubbing, over the polishing material alone. Silverware 
cannot be kept bright without rubbing, which for plain 
goods needs nothing but wiping with a wash leather and 
Vienna lime or the finest chalk, Buch as used for cob- 
metics. For froBted and chased ware, a soft brush Bhould 
be used charged with Vienna lime or fine chalk. 

(5396) E. T. M. writes : 1. Will a wind- 
mill 8 feet diameter draw water from a distance of 40 
feet horizontal by 25 feet vertical through 1J4 inch pipe, 
and force same through 1 inch pipe to height of 30 feet ? 
A. The windmill will easily pump water through the 
pipes as stated. 2. Is there any kind of turbine or other 
wheel by which I could run a sewing machine with a fall 
of 25 feet water, something cheap and safe ? Bottom of 
tank would be about 25 feet above Bewing machine and 
water not plentiful enough to waste. A. A small water 
motor as made by the Backus Water Motor Company, 
Newark, N. J., will run the sewing machine. Address 
them for prices. 3. Do you know probable cost of such 
a small turbine for this purpose, or is there any other 
clean, Bafe method of running the machine whereby foot 
power could be avoided, and would a small gasolinejen- 
gine be cheap and Bafe to pump the water distances men- 
tioned in 1 andrun the machine, not at same time, but 
each alone? A. A gasoline engine, i placed no higher 
than 25 feet above the water, will do the pumping and 
run the Bewing machine. AddreBs advertisers of gaso- 
line engines in Scientific American. 

(5397) R. G. M. says ; I take the liberty 
of asking for directions for polishing horn. A. Use 
finely ground pumice Btone and water, applied with felt 
polishing wheel ; finish with rottenstone applied in the 
same way, or having scraped the work perfectly smooth 
and level, rub it with very fine sandpaper, repeat the 
rubbing with a bit of felt dipped in finely powderedchar- 
coal with water; and lastly with rottenBtorie or putty 
powder and finish with a piece of soft wash leather, 
damped with a little sweet oil; or still better, rub it with 
Bubnitrate of bismuth by the palm of the ^a^d. 

(5398) W. L. F. says : 1. WiU you 
kindly let me know what I can use to remove rus^pots 
from white marble ? A. Turpentine, 2J4 tablespoon] 
lye, 1J6 gills ; ox gall, 1% ounce; pipe clay, q. s. to ma: 

a paste. Apply the paste to the stain and let it remain 
for several day& Iron mould or ink spots may be taken 
out by dissolving in 1}^ pint rain water, 1J^ ounce oxalic 
acid, % ounce butter antimony, flour sufficient to make 
the mixture of a proper consistency. Put on with a 
brush, let it remain a few dayB, wash off. Grease spots 
may be removed by applying common clay saturated 
with benzine. 2. Also something to remove moss from 
brown Btone where flower pots have been standing ? A. 
Mildew stains on brown sandstone are very difficult to 
remove except by refinishing, but the appearance of the 
stone can be improved by scrubbing'fthe mildewed stoneB 
with a strong solution of caustic Boda in water. 

(5399) W. R„ California, asks how the 

magnetic variation of the compass needle is determined. 
A. If you have a theodolite, a simple observation of 
Polaris at its upper or lower culmination will give the 
variation on the needle circle when the zero circle read- 
ing is vert .jally collimated with the axis of the telescope. 
Polaris i;. .ow 1*4 degrees from the true pole and oppo- 
site to th_ 3tar Mizar, which is next to the laBt Btarin the 
handle of the Dipper. When Mizar is on the meridian 
either above or below Polaris, the polar axis is in the 
vertical line. When Mizar is at right angles to the weBt, 
Polaris iB lH degrees east of the true pole, andwece versi, 
bo that a good observation may be alwayB obtained within 
six hour* after dark, by allowing for the three different 
positions of Polaris If a compass 1b used, a plumb line 
should be hungf rom 15 to 20 feet from th e compasp, so 
that both compass Bights will cut the line of sight of the 
plumb line and the rear sight and plumb line also in line 
with Polaris. Allow for the position of PolariB if at east 
or west elongation as above stated. The plumb line can 
be illuminated at the points of sight by lanterns shaded 
from the eye. Chalk the plumb line to make it easily 
seen jf 

(5400) W. F. W. says : Will you kindly 

inform a reader what is the faBtest time made on rail- 
roads in England and the United States respectively. Also 
the fastest schedule time in each of the two countries, 
and what improvement in time has been made in the 
last forty yearB? A. The fastest Bchedule time in both 
England and the United States is about50 miles per hour. 
About 90 miles in England and 112 miles in theUnited 
StateB are the fastest Bpurte. Probably 25 per cent iB 
the schedule increase in 40 yearB. 

(5401) Gr. H. N. asks : 1. What is the 

difference in winding dynamos and motore ? A. There 
iB no difference. 2. What is the difference in winding 
dynamos for high or low voltage? A. The difference in 
voltage will be made by increasing or decreasing the 
length of wire in the coils of the armature. 3. What iB 
the difference in winding for steady or alternating cur- 
rent? A. The difference between direct and alternating 
current machines is so great as to render it impossible to 
fully describe it in the space available in Notes and 
Queries. We refer you to Suppleme nt, Nos. 733 and 
446. 4. What electrical magazine can I subscribe foi 
that is not printed for the advertisements it can get and 
that will give me useful information, keeping me posted 
as to new inventions, etc. The Scientific American 
and Supplement contain all of the Important electrical 



news and more practical information than most purely 
electrical papers. 

(5402) W. M. G. writes : I am making 
a storage battery and would like to know if the plates of 
a storage battery could be made of type metal and if. 'the 
same would in any way affect the action of thebattery f 
A. You can use type metal for storage battery plates, but 
we think the alloy would be improved by the addition of 
pure lead, as type metal iB rather brittle and apt to "be 
easily broken. An alloy of lead and antimony iB now in 
use forsecondary battery plateB. 

(5403) B. A. C. writes : I wish, to ■ con- 
nect a Bmall dynamo UBed to charge storage batteries to a 
windmill. There is an abundancefof power, but there is 
an irregularity of Bpeed. Now, will the dynamo charge 
the batteries while running under different rates of speed ? 
A. You must arrange an automatic cut-out to throw off 
the dynamo current in case the Bpeed iB too high or too 
low. A considerable range of irregularity iB permissible. 
An automatic governor might be devised to regulate the 
charging current. 



(5357) For " fifth " root in above query 
read "sixth "root. 



TO INVENTOBS. 

An experience of forty-four years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be b ad on application, and persons 
contemplating t he securing of patents, either at home or 
abroad, are Invited to write to thiB office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MTJNN & CO., office Scientific American, 361 Broad- 
way, New York. 
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For which Letter* Patent ot the 
United Slates were Granted 

September 19, 1893, 
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Air current governor, S. P. Smitb 605,238 

Armature for dynamo-electric machines and mo- 
tors, W. T. Koslnski 605^47 

Asphaltum, etc., extracting and refining, A. F. L. 

Bell 605.416 

Autographic register, BasBett & Dement 505,260 

Axle, carriage, C. W. Brooks 505,387 

Axle lubricator, J. Q. Coburn 505,265 

Axle lubricator, F. Pettepher 505,124 

Axles, treating car, J. N. Lauth 505,405 

Baling press, Brown &Gehrt 505,389 

Balloon for observing distant objects, 0. A. 

Smith 505,414 

Bandage, uterine, O. F. Ohlrioh 505,249 

Battery. See Electric primary battery. 

Bearing, O.B. Jacobs 505,107 

Bearing, spindle, W. F. Draper 506,196 

Bed bottom, wire, M. L. Cross . 505,267 

Bed. ventilated, 8.P. Paietta 505,260 

Beds, leg for wardrobe, Morrison & Ames 505,411 

Beer tempering device, G. Kro.Be 505,424 

Bell, I. H. Abell 505,284 

Bell, door, A. A. Page 505,277 

Belt clamp, E. B. Hawkes 505,103 

Belting, R. Temmel 505.142 

Bicycle chain lock, W. H. Hart,Jr 506,292 

Bicycle gear, K. J. Swedlund 605,335 

Bicycle handle, adjustable, W. Lamb 505,273 

Bicycle support, Hertel & Beck 505,162 

Bit. See Bridle bit. Reaming bit. 

Blade, flerible, F. O. Climer 505,189 

Boiler furnace, J. K. Thompson 505,144 

Boiler furnace, steam, J. Cleghorn 506.094 

Bottle stopper fastener, B. Gunnorson 505,291 

Bottles, stoppering, C. Schroeder .506,300, 505.301 

BowBockets, covering, Pfaff & Lewis 606,278 

Box. See Cracker box. Stuffing box. 

Box,F. »\ Sanborn 505J253 

Brake. See Car brake. Sled brake. 

Brick machine, W. Acton 505,285 

Bridle bit. C. H. Smith 505.280 

Broom corn cleaner, F. W. Reese 505,128 

Brush burner, H. 8. Gaylord 505,099 

Burner. See Brush burner. Hydrocarbon bur- 
ner. Oil burner. Petroleum fluid burner. 

Butter, treating, J. H. Stebbins, Jr 505,137 

Calendar, perpetual, D. A. Holtzman 605,313 

Can. See Oil can. Tank can. 

Candelabrum, C. S. Koehler 505,316 

Car brake, H.P.Bassett 505,381 

Car coupling, C. A. Ballreich 505,378 

Car coupling, J. J. Crowley 505,287 

Car, pilot, G. Link 505,406 

Car register, street, O. B. Michaud 505,167 

Car seat, railway, H. 3. Hale 505,246 

Carriage, W. H. Emond 505,197 

Carriage, A. Schroeder 505,234 

Cart, road, J. S. Shoemaker 506,333 

Cartridge, W. C. Bush 605,089 

Cartridge, W. H. Saenger 505.297 

Cartridge bolder, Krag & Jorgensen -506,363 

Cartridge loading machine, C. S. Hisey 505,423 

Cash register, J.T.Cowley 505,194 

Cash register and indicator, J. H. Greenleaf . . 605,101 

Caterpillar trap, T.D.Noone 505,226 

Ch air. See Folding chair. Rocking chair. 

Check hook, G. H. Van Wagner 505,147 

Cheese vat heater, R. Olp 505,413 

Cigar attachment, T. Guilf oyle 505,401 

Cigar box moistener, C H. Bayley ... 505,261 

Clamp. See Belt clamp. 
Clasp. See Corset clasp. 

Cleaner. See Broom corn cleaner. Dish 
cleaner. 

Clock, alarm. Mason & Snow 505,115 

Clotb napping machine, J. D. Cloudman. 505,264 

Cloth stretching and drying machine, M. P. 

Meissner 505,117 

Clothes drier.J. G. Kurtz 505,108 

Clothes pin, H. Merrill 506.407 

Clutch, J. C. Gibson 505,219 

Clutch, friction, E.G. P. Wern 505,338 

Clutch mechanism, I. F. Thompson 505,257 

Coat and bat hook, F. Taylor 505,336, 506.337 

Coat and hat hook. A. White 505,209 

Colors upon cottons, etc., fixing, J. Bracewell 605,088 

Combination lock, H. H. Daniels 505,157 

Combination lock. T. W. McGrath ... 505,120 

Compass, ship's recording, J. Hope 505,361 

Compound spring, G. H. (Jhatillon 505.092 

Conveyer chain, J. Pollock 505,296 

Cornstalk shocker, O. D. Mowrer 505,225 

Corset clasp, D. Essex 505,288 

Corset steel, E. Wilson 505,150 

Cot, portable folding. B.D. Morrell 505,409 

Coupling. See Car coupling. 

Cover, box, J.R.Barry ; ............. 605,213 

Cracker box, J. C. Loughry 505,110 

Crane, steam, hydraulic, W. S. Halsey 505.220' 

Crocheting machine, Merrow & Stedman — ...... 505,276 

Curtain stretcher frames, easel attachment for .-. . 

lace, A. P. Bohlinger 605,306 

Cutter. See Flue cutter. Glass tube cutter. Po- --- 
tato cutter. 

Cycle mud guard, Gardner & Marshall 505,290 

Dental disk holder, E. Nelson.. 605,121 

Dish cleaner, M. D.Colbath 605,191 

Door check, fc Beichert 605,329 

Door opening or closing device, J. H. Whitaker.. 505,376 
Door operating apparatus, electric. Hicks & 

Troy 506 270, 605,271 

Doors, time releasing device for gravity, W. L. 

Weller, Jr 606,415 
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Do ngb raiser, B.H.Macintosh 506,364 

Draught equalizer, J. W. Gamble 505,398 

Draught evener, H. H. Harnden 505,160 

Drawing (ramej C. S. Robinson 505,371 i 

Dredgermast, W.B.Pless 505,176 

Drier. See Clothes drier. 

Drill, C. Grotz 505.199 

Drying apparatus, E. F. Mead 505,116 

Electric light fixture, B. P. Flint 505,097 

Electric light, revolving, B. P.Flint 505,098 

Electric lighting system, A. G. Waterhouse 505,241 

Electric machine, dynamo, A. S. Atwater 505,184 

Electric machines, automatic regulator for dyna- 
mo, O. P.Philbrick.... 505,207 

Electric motor, E. B.Esmond 505,396 

Electric primary battery, T. Coad 505,392 

Electrodes, manufacturing, C. Pollak 505,125 

Elevator safety catch, W. A. Finney 505,289 

Engine. See Gas engine. Rotary engine. Trac- 
tion engine. 

Engine cut-off, steam, A. J. Bates 505,153 

Engine exhaust, steam, J. W.Cloud 505,190 

Farm gate, S.S. Sherman 505,332 

Faucet. D. A. Hitchcock 505,105 

Faucet, filter, E. O Wilson 505,340 

Feather fur, treating, B. Tausk 505,141 

Feeder, time stock, J. H. Weller 505,180 

Fence, H. Hansbarger - 505.357 

Fence post, H. B. Camp 505,156 

Fence post, J. D. Paldi 505,367 

Fence stay, wire, W. Van Horn 505,146 

Firearm rack, J. A. Meadows 505,320 

Pireback.J. G.Sheldon 505,237 

Fire engtee harness, T. Murphy 505,410 

Fire kimffljjK composition, P. S. Grindle 505,311 

Fish scoop, Penny & BiggerstafT 505.295 

Fishing reel, Ii 9. Cole 505,216 

Blood gate, J. H. Caraway 505,390 

Flue cutter, E W. Pratt 505,328 

Folding chair. W.J. Moreland 605,321 

FormTbust, N. Schell 505,133 

Fracture apparatus, J. T. Benrhoff 505,382 

Fruit holder, W. Nicholson 505,323 

Fruit stoning machine, P. Maisonneuve 505,206 

Furnace. See Boiler furnace. Hot air furnace. 
Smelting furnace. 

1'uniace, J. K. Thompson 505,143 

„rurnaces with metal, apparatus for charging, J. 

Buchanan, Jr 505,348 

Gauge and cane, combined, G. W.Bowen 505,385 

Game board, W.G.Howell 505,314 

Gas, apparatus for charging liqui s with carbonic 

acid, J.F. Theurer 505,239, 505,240 

Gas engine, C. W. Pinkney. 505327 

Gas, purifying ammonia, vail & Charlton 505,427 

Gas regulating and advertising cabinet, J. Ruth- 

ven 505,372 

Gate. See Farm gate. Flood gate. Tilting 
gate. 

Gate, T. J. Andre 505,212 

Gate and mechanism therefor, T. H. Lindley 505,274 

Gate hanger, F. A. Cullen 505,195 

Gems, cluster setting for, R. Fucbs 505,218 

Glass tube cutter, A. Adams, Jr 505,211 

Governor, J. D. Silberzahn 505,279 

Grinding machine, T. Shaw 505,178 

Handle. See Bicycle handle. Hoe handle. 
Hanger. See Gate hanger. Picture hanger. 

Harmonica, G. Hyman 505.223 

Harvester cutter bar, W. H. Palmer 505,325 

Hay press, L. L. Moo 505,224 

Hay rack. W. H. Laird 505,317 

Hay sling, B.G.Olson 505,227 

Headlight, electric, E. A. Edwards'. 505,351 

Heater. See Cheese vat heater. Tank heater. 
Heating and lighting vehicles, device for, N. B. 

Ross 505,330 

Hinge, spring, J. W. Coultas 505,193 

Hoe handle, J.P.Phillips 505,252 

Hoe, horse, C. Cottis 505,349 

: Hook. See Check hook. Coat and hat hook. 
Snap book. 

Hot air furnace, A. J. Erwin 505,096 

Hot air furnace, J. H.Putnam 505,177 

Hydrocarbon burner, A. Schafer 505,374 

Indicator. See Lamp filling indicator. 
Insulated electric wires, cleat for holding a plu- 
rality of, E. W. Bumnton 605,215 

Insulator pin, J. J. O'Neill : 605,123 

Insulator pin and bracket machine, C. A. Eisen- 

hart 505,309 

Iron or steel, apparatus for the manufacture of 

sheet, 8. A. Sague 505,132 

Joint. See Rail Joint. 

Keyhole Rnard, L. Schneider. 505,299 

" Knitting machine stop mechanism, Smith & Cas- 

sidy (r) 11.366 

Label bolder for sheet metal vessels, C. H. Has- 

ker.. rr~.„ 905,312 

Ladder, adjustable Pitch roof, E. A. Austin 605,343 

Lamp, Piniham& Lewis 505,326 

Lamp, electric arc, A. S. Atwater. 595,183 

Lamp, electric arc, S. Bergmann 

.Lamp, electric arc. C. Schmid 

Lam pfilling indicator, T. W Bartholomew 505. 

' Lamp socket, electric, J. M. Gardner, Jr 605,422 

Latch, J. E. Bozell 505,386 

Latch and lock combined, W. A. Justice 505,403 

Lawn sprinkler, S. S. Black 505,086 

Letter press, G. E. Clarke.. 

Leveling instrument, hydrostatic, O. Y. Fryfr 

holm 

Light. SeeElectriclight. Headlight. 

Lighting device, J. E. Barlow 505,185 

Lighting fixtures, device for supporting, H. Roth 505,129 

Lightning rod, N. D.C.Hughes 505.106 

. Lock. See Bicycle chain lock. Combination 
lock. 

Lock, J. T. Beatty 505,214 

Locomotive cab, E. W. Mackenzie-Hughes 505,163 

Loom shuttle, J. W. Keeley 505,203 

Lubricator. See Axle lubricator. 

Machine operating mechanism, T. S. Smith 505,254 

Marbleizing metal, ch ina, etc., S. Withers 505,303 

Meat preserving device, J. W. Powers 505,126 

Mechanical motor, J. E. West 505,339 

Medical air injector, electro, Dawdy & Cattern. ... 505,393 

Metal tnbes, machine for buffing, T. Harper 505,221 

Metal working, electrical, Burton & Angell 505,263 

Moulding flasks, retaining bar for, T. J. Brad- 
berry 505,155 

Motor. See Electric motor. Mechanical motor. 

Steam motor. 
Mower grass gathering attachment, lawn, M. Fry 505,310 

Mower, lawn, G. W. Carr 505,187 

■ Music sheet turner, J. N. Carpenter 505.307 

Negative and screen bolder, J. Scouler 505,331 

Non-conducting composition of matter for cover- 
ing steam pipes, boilers, etc., 8. W. Stein er.... 505,426 

Nut lock, T. Martin 606,365 

Nut lock, W.M.Stewart 505,140 

Obstetrical and examination stirrup, J. M. Mau- 

rer 505,319 

Oil burner for furnaces, W. N. Graves 505,355 

Oilcan, L. S. Bonbrake 505,347 

Ore concentrator, T. McGlew 605,169, 605,412 

Ores of zinc, manganese, or iron, treating, G. E. 

Moore 505,408 

Organ bellowB, exhaust for reed, F. W. Hedge- 
land 505,161 

Oven, baking, P eiderer & Werner 505,175 

Oven, combined flattening and annealing, J. 

Cfabby 505,418 

Oven heat regulator, A. Bednarz 505,345 

Packing, joint, J. A. Barnes 505,084 

Pail bottom, metal. D. A. Lisk 506,318 

Paper banging machine, A. H. Lohlker 505.109 

Paper hoops, machine for making, W. E. Frost. . . 605,421 

Paper, ornamenting, S. Wheeler 505,259 

Pelts, machine for removing the water hairs 

from.Hedbavny &Fiala 505,104 

Penholder, C. W. Boman 505,384 

Perforating characters, machine for, P. L. Kos- 

cialowski 505,404 

Petroleum fluid burner, H. Bragg 505,417 

Petroleum, means for utilizing waste products of, 

J. P. Bngle 505,395 

Photographic printing frame, Low & Shakes- 
peare, Jr 605,111 

Photography, mirror for use in. H. P. Ranger 505,127 

Physician's vial case, A. & H. Hon" 505,222 

Piano and organ, combined, G. Schuhlein 505,235 

Picture banger, corner, J. M. Robinson 505,230 

Pin. See Clothes pin. nsulatorpin. 
Pipe. See Tobacco pipe. 

Piperazin hydrate, Majert & Schmidt 505,113 

Plane, bench, E. J. McCulloch 505,119 

Plant protector, J. Garbesi 505,354 

Planter, checkrow com, F. C. Peck 605.251 

Planter.com, C.J.Miller , 505,168 

Plantermarker, corn, C. Co ncll 505.266 

Plastic material, apparatus for making hollow 

articles from. R. Kieserllng 505,362 

Pliers, nippers, or similar tool, C. Eisele „. . 505,217 

Plow or cultivator tooth, W. B. Lee 505,425 

Post. See Fence post. 

Potato cutter, seed, J. Colgrove 506,095 

Press. See Baling press Hay press. Letter 
press. 

Printing machine sheet guide, G. P. Fenner 505,353 

Printing press sheet splitting attachment, G. P. 

Fenner 606,352 

Propeller, screw, Hall & Sloan 505,402 

Primp, lift, J. N. Moehn 505.276 

Pumping apparatus for the manufacture of car- 
bonized waters, H. Carse 506,090 

Purse, coin, G. Tophain 605,145 



Purse or case,coin, L. T. Condon 505,192 

Puzzle, N. S. Worley 505,210 

Pyroxyline collars, machine for making, Gold- 
smith & Merrill 505,399 

Rack. See Firearm rack. Hay rack. 



^Ctipertisements. 



Hl] 



Radiators, auxiliary steam pipe for, J. B.Smith.. 506,136 

Rail heating device. Smith & Knowles 505.135 

Rail joint, O. O. Winter 505,181 

Railway coach vestibule, Ortt & Shearer 505,324 

Railway rail splashing apparatus, G. Mack 505,205 

Railway trolley, electric, E. R. Robinson ,. 505,370 

Railways, current conveyer for electric, W. Law- 
rence 505,204 

Razor strop, L.T. Sheffield 505,134 

Reaming bit, M. R.MOSB 505,322 

Receiver and stench trap, T. J. Ryan 505,130 

Reel. See Fishing reel. 

Refrigerating apparatus, F. B. Hill 505,359 

Refrigerator, J. A. Henkel 505,358 

Refrigerator, J. G. Malcolm 505,114 

Refrigerator, H. L. Pitt man 505,368 

Register, see Autographic register. Car regis- 
ter. Cash register. 
Regulator. See Oven heat regulator. Steam reg- 
ulator. 

Retort, mechanical, R. Haig 505,356 

Rock drill rotating device, W. Wood 505,242 

Rocking chair, J. M, Ausman 505,083 

Rotary engine, C. H. & A. Stone 505,834 

Running gear, Stevens & Breene. . . , 505,139 

Sash fastener, E. Anient 505,341 

Saw and plane, combined. J. Bowles 505.154 

Scale, spring, G. H. Chatillon 505,091 

Screwdriver and tool handle, combination, J. B. 

Hughes 505,165 

Seal and seal tag, E. J. Brooks 505.388 

Sewage, purifying, Adeney & Parry 505,182 

Sewage treating apparatus, O. E. Meyer 505,166 

Sewer trap, P. Stander 505,302 

Sewing machine shuttle bobbin holder, H. A. 

Bates 505,305 

Sheet metal, galvanizing, S. A. Sague 505,131 

Shoe, E. Kinsella 505,428 

Shoe, B. Scarinci 506,298 

Shoe, G. W. Weilert 505,258 

Shutter worker, C. P.Ziegler 505,283 

Sign, electric illuminated. H. A. Bierley 505,346 

Signal apparatus, block, J. H. Friscben 605,419, 505,420 

Signaling apparatus, W.H.Hal] 505,102 

Skiving machi ne, C. S. Pifleld 506,198 

Sled brake, P.Chelius 505,391 

Smelting furnace, O. Ludwig 505,112 

Snap,H. B. Dav 505,158 

Snap hook, F. W.Carnell 505.286 

Snap hook, CH. Smith 505,281 

Snow plow, T. C. McAdams 505.366 

Spindle retaining device, J. H. Northrop... 505,173, 606,174 

Sponge and soap holder. T. M. Hilllard 505,360 

Spring. See Compound spring. Vehicle spring. 

Staliarain, H. Schiffer 505,232 

Stamp, hand, H. H. Norrington 506,172 

Stamp stem guide, H. P. Grugiu 505,400 

Starcbing machine, T. A . Tborsen 505,282 

Steam, apparatus for purifying and removing ex- 

traneouB matter from, C. M. Baum 505,085 

Steam cbest cover casing, E. W. Mackenzie- 
Hughes 505,164 

Steam motor, E. A. Edwards 605,350 

Steam regulator, automatic. J. Solter 505,179 

Stone, manufacture of artificial, F. F. Von Ain- 

bach... 505.082 

Stool, piano, W.T. Smith 505,256 

Stool. store, G. F.Steese 505,138 

Stopper. See Bottle stopper. 

Stove, oil, Foster & Hammel 506,244. 505,245 

Stuffing box, E. Rhodes 505,369 

Sugar in moulds, apparatus for refining, O. Men- 

gelbier 605,118 

Surgical sutures, preparing, L. S. Weaver 505,148 

Switch. 8ee Telephone switch. 

Switchboard apparatus, multiple, J. J. Carty 506,188 

Table screen support, C. A. Hopkins 505.201 

Tally sheet. F. W. Barrett 506.304 

Tank can for varnish, etc.,C. L. Wagandt 505,208 

Tank heater, stock, C. F. Ravn 505,229 

Tap, collapsible, W. W. Doolittle 606.268 

Telegraph for cash recording systems, printing, 

H.K. Hess 505,293 

Telephone, Booth & Falconer 505,087 

Telephone switch, T. W.Ness 505,170 

Telephone system, W. W. Davis 505,308 

Telescopic stand, for mathematical and optical 

instruments etc., M. Weyl 505,149 

Tilting gate, portable, A. Snyder 505,375 

Tin plate and coating sheet metal, apparatus for 

the manufacture of, W. F. Niedringbaus 505,171 

Tire, pneumatic, J. 8. Smith 606,255 

Tires, woven fabrlo.f or wheel, J. Lyall 505,294 

Tobacco pipe, J. .Tuque 605,202 

Toy soldier, C. M.Beaumont 505,344 

Traction engine, A. C. Ames 505,151 

Tramway, wire rope, C. T. Finlayson 505,897 

Trap. SeeCaterpillar trap. Sewartrap. 

Truck for railway carriages, bogle, 8. Fox 505,159 

Truck frame, D. L. Barnes 505,162 

Truss, D. Pomeroy 505,228 

Type setting machinery, indicator mechanismf or, 

J. Hooker 505,200 

Valve device, J. Kelly 505,272 

Vehicle spring, E. P.Morse 505,208 

Velocipede, A. Sanford 505,373 

Ventilating, Induction apparatus for, M. R. 

Ruble 505,231 

Voltmeter,recording, W. H. Bristol 505,243 

Wagon, T. Geisel 505,100 

Wagon, dumping, M. L. Senderling 505,236 

Water wheel, E. M. Andrews 505,342 

Weighing basket^coal, T. C. Dupont 505,394 

Well tool, oil, G. Woodard 505,377 

Wells, device for drawing casings from deep, D. 

Bowen 

Wheel. 8ee Water wheel. 

Window bead fastener, E. W. Newkirk 505422 

Window packing and anti-rattling device, S. R. 

Kirby 505,315 

Wire covering machine, J. A.Barrett. 606,379, 605,380 



ORDINARY RATES. 
Inside Page, each insertion - - 75 cents a line 
Hack Page, each insertion SI. 00 a line 

tW For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agat line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




"Btir" 

Foot Lathe 

Swing! 
9x25 in. 




Seneca Falls Mfg. Co. 695 Water St, Seneca Falls, N.Y. 



IMPROVED I il TljrC MODERN 
ENGINE LA I ltd DESIGNS 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co.^^S'^i^iro? 



DESIGNS. 

Advertising statue^. Fuchs 22.792 

Celluloid sheet. C. H. Fernald 22,788 

Coffee or tea poVA. R. Pritchard . 22,793 

Game board, G. W. Gardner 22,790 

Horseshoe, P. J. Sullivan k 22,794 

Spool stand and pin cushion, combined. R. Walsh. 22.791 

Wall paper, C. Booze 22,789 

Weatherboard, S. Miller 22,796 



TRADE MARKS. 

Beverages classed as soft drinks, unfermented 
malt and hops, Non-Alcobolic Beer Brewing 

Company I 

Candles, Phoenix Candle Company 23,619 

Canned vegetables, Illinois Canning Co 23,621 

Champagne, Kunkelmann & Co 23,626 to 23,628 

Cbiccory and other coffee substitutes, H. Franck 

Sonne 23,623, 23.624 

Clothes wringers, Am erlcan Wringer Company 23,635 

Clothes wringers and driers, American Wringer 

Company 23,636 

Clothing made from a knit fabric having a smooth 

face and a plush back, I. Jaros 23,615 

Cough elixir, M. A. Leram . 23,631 

Cutlery, including knives, razors, shears, flleB, etc., 

Estate of F. Wiebusch 23,639 

Decorative work, certain named. Hall & Garrison. 23,613 
Dividers, proportional, Keuffel & Esser Company.. 23,640 

Fertilizers, Cleveland Linseed OH Company 23,633 

Germicides, disinfectants, and other deodorizing 
preparations, Chemiscbe Fabrik Auf Actien, 

vormals B. Sobering . 23,629 

Harmonicas, accordions, and other similar instru- 
ments, C. Essbach 23,614 

Hose, hydraulic and Are, Eureka Fire Hose Com- 
pany 23,616 to 23,618 

Lye and washing powders, E. A. Dona! dson 23,634 

Oil for medicinal and otber uses, eucalyptus, T. 

Ingham 23,630 

Peas, sardines, mushrooms, truffles, macaroni, 
capers, olive oil, olives, and prunes, 8. J. Valk 

& Bro 23,622 

Plows and cultivators, Mollne Plow Company 23,641 

Radiators, A. A. Grifnng Iron Company 23, — 

Soap, toilet, Colgate & Co 23, 

Water closets and urinals, R. Carlisle 

Wheat, rolled or crushed, C. S. Laumelster 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Cn.iin.dian patent* may now be obtained by the in- 
ventors for ny of the inventions named In the fore- 
foing list, provided they are simple, at a cost of 940 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 




,LIHG MACHINERY. 



MANUFACTURED BY 




WILLIAMS BROTHERS, 

ITHACA, N. V., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
'Catalogue. 



ITHACA, N. Y. 



AJBI6CMD^VIkOt. 



SCIENTIFIC EXPERIMENTS. — DB- 

scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a triangle, surface of the sphere, 
with 6 illustrations. Contained in Scientific Ameri- 
can Supplement, No. S?5. Price 10 cents. To be 
had at this office and from all newsdealers. 



CALDWELL IMPROVED 

CHARTER GAS ENGINES. 



SPECIAL NOTICE! 

Two handsome photo-engraved display sheets 

entitled, 

" Recent Improvements in Air Compressors, 

"Recent Improvements in Rock Drills,*' 

mailed free to any one who will cut out this 

advertisement and mail it to uswith his name 

and address. 

Ingebsoll-Sebgeant Drill Co. 
Havemeyer Bldg., Cortlandt St., New York, U.S.A. 




GASOLINE FROM 



TANK LOWER THAN ENGINE _ 

ANC CUTS I DE OF BUILDING IF DESIKE 

H.W.CALDWELL&SON.^°e l 

Vv'AihlNC-i&N 3. UNION ST'S. CHICAGO. ILL 



ROCK DRILLS® 

AIR COMPRESSORS &ij 

GENERAL MACHINERYroR gWatgg aag rM t 
Ml NINC TUNNELING. 

RAND DRILLCo 23 ParkPlace newyork'V.,* 



AN IN- 

Contained 
American Supplement. No. 882. 
To be had at this office and from all 



THE PEARY EXPEDITION 

teresting narrative of.— With 8 illustrations, 
in Scientific * "~ 
Price 10 cents, 
newsdealers. 



VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters tothe editorof the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating bow and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 



Oil Well Supply Co 

91 & 92 "WATER STREET, 

PITTSBURG, PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe. Cordage, 
Drilling Tools, etc. Illustrated 
catalogue, price lists, and dis- 
count sheets on request. 






MAI 



IS£I°a u . r - MECHANICAL ENGINEER OR DRAUGHTSMAN; 

Or qualify to take charge of or to superintend the manufacture of jguKsninery, by de- 
voting your idle hours to Home Study by the method of THE Ij jJ Ht JftESPOyP- 
ENCE SCHOOL OF MECHANICS, Scrnnton, Pa. To begin, students Deed only 
know how to read and write. Moderate charges. Send for FHEB Circular. 



IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 



WM. GRAVER 




TANK WORKS, 

(INCORPORATED.) 

Manufacturer! of iron and Steel 

STORAGE TANKS. 

OFFICE, 

3d Floor, Rookery Bldg. 

CHICAGO, ILL. 



E 



NGINE CASTINGS 



One-eighth to Two h. p. Upright, Horizontal, 
and Marine. Illustrated booklet, sent free on re- 
ceipt of stamp. Gas Engine and Dynamo Castings. 
Small Boilers. Experimental work for inventors. 
A. J. WEED & SON, 106 Liberty St., New York. 





DELANKY'S 

Expansion Packings 

for Steam, Water & Ammonia 

are best and cheapest. 

DELANKY'S 

metallic Gaskets and 

Flanges 

make everlasting joints. 

H. J. Delaney & Co. Mfrs. 

Third & Fowler Sts., Milwaukee, Wis. 




Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Yentilating 
Fans. All styles of Trucks made to order. Catalogues 
free. GMMIGE P. CLARK, 

Box Ii, Windsor Locks, Conn. 



A New and Valuable Book. 




Iimi m m ---^ 



STOW FLEXIBLE SHAFT. 




PORTABLE DRILLS. 
CENTRE GRINDERS. 

TAPPING & REAMING 



BINCHAMTON, N.Y. 



TH E COPYING PAD. -HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline Ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



12,500 Receipts. 70S Pages. Price $5. 

Bound in Sheep, $6. Half-Morocco, $6.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific American during the past fifty years ; together 
with many valuable and important additions. 

Over Twelve Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formulae used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value In their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

P?~ Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 




The Shipman Automatic Steam Engine 

1. a. 4, 6 and 8 HORSE POWER, SINGLE. 

8 and 22 HORSE POWER, COMPOUND. 
t3T~ Insurance* Not Affected. 

STATIONARY AND MARINE. 

|^~ For All Small Power Work, 
SHIPMAN ENGINE CO. 200 Summer St., Boston, Mass. 
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Founded by Mathmo Carey, 1785. 

HENRY CAReTbaiRD Sl CO. 

Industrial Publishers. Booksellers, and Importers, 

810 Walnut St.. Philadelphia, l'a.. U. S. A. 

l^r*Our new and Revised Catalogue of Practical and 
Scientific Books, 88 pages. 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
toany one in any part of the world who will furnish his 
address. 



Now Ready. Royal 8vo. Cloth. Price Sis. 6d. U7U 
pages of letter -press and S3U fuU page IMustiraUons. 

ARTILLERY, 

Its progress and present position. By S. W. Lloyd, late 
Commander, R.N., and A. G. Hadcock, late R.A., deal- 
ing fully with all points connected with modern practi- 
cal Gunnery, whether for Naval or Land service, as well 
as with theoretical gunnery. 

J. GRIFFIN & CO., 
Military and Naval Publishers (to her Majesty the Queen), 

2« The Hard, Portsmouth, England. 
New York Agents, D. VAN NOSTRAND & CO., Limited 



MILLER & VAN WINKLE 

STEEL WIREand STEEL SPRINGS 



5 ^g TEMPERED COMPRE SSION 8cEXT EMS10NSPRINGS '~ ; 33 
^g A SPECIALTY. j| „„ 

OFFICE 8.WORKSIST024BR1DGE ST. BROOKLYN. N.Y. 



The macbiuery I make is the kind 
you want. Every machine bears the imprint 
of my brain as well as my name. Of the best 
work and finest material, it does the best 
work, saves the most time, and makes you 
the mostjnoney. Send for a catalogue. 

Catalogues: A, woodworking maca'y; B, mach'y for 
brass, ivory, horn, etc.; C, snart'g, pglieys, bangers, etc. 

P. PRYIBIL, 488-600 w. 4lst St., NEW YORK. 

VANDUZEN^irPUMP 

THE BEST IN THE WOULD. 
Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

IO SIZES. 

200 to 12000 Gallon, per Hour. 
Cost $7 to S75 each. Address 

THE VANDUZEN & TIFT CO., 

102 to 108 E. Swond St., Cincinnati, 0. 




/■Catalogues Wanted.— Messrs. Segrove& Lord, Me- 
v ebanical Engi neers of Betalhuleu, Guatemala, Cen- 
tral America, solicit catalogues, prices, and discounts 
from American manufacturers; especially of Engines, 
Boilers, Water Wheels. Electric Plants and Power 
Transmission, Sugar and Coffee Machinery. 

BATES ROCK & ORE BREAKER 

Capacity op to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High, Grade Milling 

Machinery. Senator Oataldgnes. 

GATES IRON WORKS, 

50C f*o. Clinton St.. Chicago 

136 C, Liberty Street, New Fork. 

237 C, Franklin St., Boston, Mass 

PUBLIC WORKS DEPARTMENT, 




CAIRO, E8YPT. 



Several applications having been made for the estab- 
lishment and working of tramway lines in the City of 
Cairo and its environs, this Ministry decided to author- 
ize the laying of the lines and branches indicated In 
Art. I. of the Act of Concession. 

Ofiers will therefore be received at this Ministry up to 
noon on the 1st February, 1894. 

Persons tendering for the construction of these lines 
must indicate the width, the dimensions, and all other 
dispositions of the line and the rolling stock, as well as 
the amount of annual compensation to be paid to Gov- 
ernment. 

The fare per maximum trip (given in Art. 13 of the 
Act of Concession) to be charged is also to be stated in 
the offer. 

Copies of the Act of Concession will be forwarded to 
those who apply for them by letter, addressed to the 
Minister of Public Works. 

The Egyptian Government reserve to themselves the 
right of selecting and accepting whichever offer they 
prefer, or even of not accepting any offer, whatever its 
advantages may be. 



— ASKUSL 

^■Wemakethem> 
— f J. B.COLT & CO. \ 

I6BEEKMAN ST., ^189 LA SALLE ST 

NEW YORK "-*"-' CH ICACO. In 



ICE) -HOUSE AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. 59. Price 10 cents. To be had at this 
office and from all newsdealers. 




MASON & HAMLIN 

SCREW STRINGER 

One of the greatest improvements i n the 

history of the Piano Forte. 
Keeps the Piano in Tune. 
Much More Durable. 

Quality of Tone Purer. 
l^P" Fully Illustrated Catalogue sent on 
application. 

Mason & Hamlin. Organ & Piano Go. 
152 Tremont St., Boston, Mass. 



FUELS AND THEIR USE— A PRESI- 

dential address before the Society of Chemical Industry, 
by J. Emerson Reynolds, M.D , discussing the modern 
developments of the fuels coal, peat and petroleum. 
Gasification of coal. Natural gas. Gasified petroleum. 
Contained in Scientific American Supplement, 
No. S68. Price 10 cents. To be had at this office and 
from all newsdealers. 



CLAY&TORBENSEN GLOUCESTER CITY NJ,i 

DESIGNERS A BUILDERS OF YACHTS, 
i LAUNCHES AND SAILING CRAFT. | 



W. L DOUGLAS 
$3 SHOE 



FOR 
GENTLEMEN. 



Best Calf Shoe In the World for the Price. 

Fine Calf Dress Shoes, S3.50, 84.00 and SS.OO. 
Very Stylish. 

Policemen's, Farmers' and Letter Carriers' 83.60 
' Shoe. Three Soles, Extension Edge. 

S2.no and 82.00 Shoes for General Wear. Extra 
Value. 
Boys and Youths wear the 82.00 and 81.76 School Shoe. 
For Ladies, 83.00, 82.60 and 82.00 Shoes. Best Dongola. 

W. L. Douglas Shoes are made of the best material, in all 
the latest styles, and sold by shoe dealers everywhere. 
Do T"ou W©a,x- Tlxoxn.? 

W. L. Douglas' name and price is stamped on the bottom before they leave the factory, to 
protect yoii against high prices. Doing the largest advertised shoe business in the 
■world -we are contented -with a small profit, knowing that the extra value put in W . L. Douglas 
Shoes -will give a continuous increase to our business. The dealer -who sells you unstamped 
shoes makes the price to suit himself. Be will charge you from $4 to $5 a pair for 
shoes of the same quality as W. L. Douglas $3 Shoe. The stamped name and price 
system is the beslforyou, because it guarantees full value by the manufacturer, for the money 
paid, and saves thousands of dollarsannually to those -who wear W. L. Douglas Shoes. 

If you wish to economize in your footwear it will pay you lo examine W. L. Douglas Shoes 
when next in need. Sent by Mail, Postage Free; when dealers cannot supply you. Take 
no substitute. Send for Cataloeue with full instructions how to order by mail. 

Address W. L.. DOUGLAS, Box 551, Brockton, Mass. 
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The AUTOGRAPHIC 
REGISTER. 

A Labor -Saving 
Business System. 

Enforcing Honesty 
and Accuracy. 

Autographic Register Co. 
150 £. Monroe Street, 
CHICAGO, 11,1,. 

Send for catalogue & price list. 



Chicago 



LIQ' ID FUEL FOR STEAM MAKING. 

—By b\ R. Hutton. A paper pointing out the advan- 
tages of partially refined and crude petroleum for boiler 
firing. Contained in Scientific American Supple- 
ment, No. 896. Price 1U cents. To be had at this 
office and from all newsdealers. 




Yon^ 
'Press 
'the button * 
i We do the rest. 



TH0RSEN & CASSADY CO.. 

Ml A 148 Wabash Ato„ CHICAGO. ~ 

$6.00 
to 

$75. 

Photographers' Supplies 

Guns, Bicycle*, Sporting and 
Athletic Goods. 
Send 6c in stamps for 
COMPLETE CATALOGUE. 



KODAKS 



The Orcuft Gomp'y 



Leading Lithographers 

W . B.ORCUTT .Genl.Mqr. 
Corresp'd'ceSolicited. ChleafO. 



STERE0PTIC0NS. 
MAGIC LANTERNS and 

ACCESSORIES. SEND FOR CATALOGUE 

to CHAS BESL\LERmaker2I8CENTRE ST. 

NEW YORK. 



SI0.00 to S50.00 gf^rwjf: 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic LanternB, etc. 
L^MANASSE, 88 Madison Street, Chi cub o, 111. 



THE ARMSTRONG 



MACHINES, 

For Cutting Off and Threading Pipe. 

For Hand 
or Power 




No.lcutsofl 
and threads 
1 to 3 inch 

No. 2 
cuts oft' and 
threads Ito 
i inch, 
No. 3 cuts off 



1 



and threads 1 to 6 inch. 
Our aim is to make 

these machines aa good as 
our Stocks and Dies, which are universally acknowl- 
edged to be THE BEST. B^~ Send for catalogue. 
THE ARMSTRONG MFC. CO., Bridgeport, Ct. 




We Griffin Mill 



A perfect pulverizer of all refractory substances by either 
the wet or dry process. It works better and at less expense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE Illustrated Pamphlet address 

BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON. 



HYPNOTISM ; 



its uses and abuses. 

How the science is 
easily acquired by any one. New illustrated book, just 
out. 11.00. 100 page pamphlet, 10 cents. Address PROF. 
ANDERSON, Bi, 182 State Street, CHICAGO. 




CHANDLER'S 

Micrometer Holder 

It allows the hand to be free 
to use the adjusting screw 
while the other holds the 
work. Price 5J) cents. 

CHANDLER & FARQUHA.R 
No. 179 Washington Street, 

Boston, Mass. 
Send for Catalogue of Tools. 



THE FOX SAFETY RAZOR. 

(TJ. S. Patent 484,116, October 11, 1892.) 
Is the finest and most practical in. the . 
world. Every man his own barber, i 
Makes shaving a luxury. No danger of 1 
cutting; 
adjustable I 
blade; sil- 
ver plated frames. Price JftiJ by mail, free. 

VW Catalogues sent free. 
E. IjOTHAB SCHMITZ, 

93 & 94 Beade St., New Vork. 




V2XS M1-A.T> COOIi 
The Torsion Braided 
Wire Spring IMllow 

la cool and cleanly. Is con- 
ducive to refresh- 
ing sleep. Health 
restoring to tee 
sick. Practically 
indestructible. 
Price, upholatered 
in fine hair: 

(Pillow with one end open to show construction.) 83,50. ' Child's' 
14x22, $2.50. Sent, express prepaid, on receipt of price. Address 
Weston «fc Wells Mfg. €0., 1 H 2-1 lie Noble St., Plillu., Pa. 





WIFE 

♦ I II Boys a $85.00 inprond Oxford Singer 

V,'*_S*win£ Machine; perfect working nlk 



BATS BEE CANHOT BR HOT* 
SOU DO IT FOB THB HOHET. 



able, finely finished, adapted to light andheavp 
work, with a complete Bet o£ the 1 atest improved 

attachment* free* Each machine guaranteed for 5 

years. Boy direct from onr factory-and save dealer! 

and agente profit, Send for FBJUS CATALOGUE. 

- BFG. COHPASX, D£I"TD 18 CHICAGO, IU* 
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WOODEN TANK^ ™^ A »'^ S 

IfLANSJ, ^SPECIALTY. W/l- rYPRESTlIlMBER 
I SPECIFIC»TI0US FURNISHED W P (-> . r I V ?• O 

1 FOR FOUNDA-TIONS&TOWERS . 'L.UALDW ELL t ^ 

m 217 E. Main St. Louisville Ky. 



FOR SAT/E.— Patent Issued August 1, 1593. Device 
for holding slats of window blinds securely in any posi- 
tion. Will sell cheap. Wm. W. Hoskins, Phair, Texas. 



DOUBLE ACTION 
UTDMATIC 

POLICE 




!tlon,Bubbei , "i— * Stock.FineNiekelPJated 
UKEK, 82 or 88 Caliber, CENTER t IKE, 



Double Action 

SEI.F-COOK1 __, 

with 2J^ inch octagon barrel , long nuted cyl inder, FIVE 
SB. OOTEB. Sent C. O. D. on approval for $2.46. 
W. HJJJ, As CO., 20? State Street. CHICAGO, ILL. 



(@ ALANSON CARYfT i /T> #% 

Y N ,,F/iCTURtR Qr s pRINGS_ 

240 & 242 W 29L H SI NEW-YORK 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110- volt incandescent lampB, or of being used as a 
5h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
b y Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in Scientific 
American supplement, No. 865. rice 10 cents. To 
be had at this office and from all newsdealers. 




?§u USE GRINDSTONES? 

If so, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialty of selecting stones for all spe- 
cial purposes. %W° Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Hoor. Wilshiie. Cleveland, 0. 



AN IDEAL STUD PEN-Esterbrook's Jackson Stub, No 442 
A specially EASY WRITER, a GOOD INK HOLDER and a DELIGHT to 
those who use a STUB PEN. ASK YOUR STATIONER FOR THEM. Price, 
S1.00 per gross. THE ESTERBROOK STEEL PEN CO., 26 John St., New York. 



[HIGH SPEED ENGINES,w~:» SH8: 
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Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 

The unprecedented sale of this work shows conclu- 
sively that it is the book of the age for teachers, stu- 
dents, experimeuters, and all others who desire a general 
knowledge of Physics or Natural Philosophy. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 

fraphy, including Hand Cameras, Cane Cameras, etc.; 
ystems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal, of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautif ally 

bound. Price in cloth, by mail, $4. Half morocco, $5 • 

tWSend for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW TORK. 




BOILS the WATER 

,, »s ... .. ..' BARAQWANATH & SON 

IV- i*" J 1 4-6 W. DIVISION S T 

^i-,-l A-i-i- SEND FOR CATALOGUE. CHICAGO 



Useful 



Manufacturers, Agriculturists, Chemists, Engineers 
Mechanics Builders, men of leisure and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of aftthors. Persons desiring a 
copy have only to ask for it. and it will be mailed to 
them. Address, 
MUNN & CO., 361 Broadway, New York* 



Barnes' Hand, Foot & Steam Power 

Iron & Woodworking Machinery 

Examine our Exhibit at the 
WORLD'S FAIR. 

Complete line of 80 machines. Ma- 
chinery Hall, Section 14, Column J-36 
J3f Catalogue on application. 
W. F. &z John Barnes Co., 
1999 Ruby St., Rockford, Ills. 





"ECONOMY IS WEALTH." 

Agents wanted to Bel] the Im- 
proved Hall Typewriter. 

The only standard machine made 
for a reasonable price. Prints all 
languages. Interchangeable type. 
W Send far Catalogue. 

Address N. TYPEWRITES CO. 

ill Washington Street. Boston, Mass. 

Mention Scientific American, 



THE MODERN MARINE BOILER.— 

By A. B. "WiUits, U.S.N. Description of the principal 
features of the boilers of the United State s man-of-war 
New ¥ork, with a plea to inventive minds for the pro- 
duction of a type of boiler which shall do away with the 
necessity of the present enormously large and heavy 
shells, and present a lighter substitute that will per- 
form the duties of both envelope and heating surface 
conjointly. Contained in Scientific American Sup- 
plement, No. 870. ricelOcents. Tobe had atthls 
office and from all newsdealers. 
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l^o Every Reader of TM» Papw. 

Jio Money f 

^ Cut this out and send It lo \ 

us with your full name and i 

address and we will send \ 

l yon this elegant stem- 1 

\ wind watch for exami- 1 

nation,andl£ yon think 1 

i It equal to any $16.00 1 

\ watch pay our sample I 

1 price$3.2S t andexpress| 

\ charges and it is youra. 1 

»■ «- - ■ - rjtij the D 



lA 



We send with _ 
■ watch onr guarantee J 
I that yon can. return H I 
1 at Anytime within one • 
J year if not satisfactory * 
I and it yon sell six we 
I will give yon one 
f free. Writeat once aa 
we shall send oat sam- 
f plea for 60 days only. I 
i r THE 

'NATIONAL MFfl. i 
/& IMPORTING C0. , 
r334 Dearborn SUff 

Chicago, III. 
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ORDINARY RATES. 
Inside Page, each insertion, - 75 cents a line 
Hack Page, each insertion, - - $1.00 aline 

£y For some classes of Advertisements, Special and 
U igher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



COLO FORCED PRODUCT. 

"Rogers' Dri7e Screw." 

Patented May 10, July 19, 1887; 

July 10, 1888; 

July 19, 1892. 

It will turn like a screw 

into wood when driven 

with a hammer, and 

will not break the 

fibers of the 




wood. 



It is 
cheaper than 
a common screw, 
and, being cold forg- 
edi the entire surface 
has a metallic skin. 

For applying steps to Elec- 
tric Light Poles, it has no stipe 
rior. 

ty Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 

Computing Figures 

mentally is probably the 
hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick, in- 
sures accuracy and relieves 
allmen aland nervous strain. 
Why don't you get one? 
Write for Pamphlet. 

FELT & TARRANT MFQ CO, 
62-56 Illinois St., Chicago. 




SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



1 THOMfrS DEVLIN JrC0.r^.;- 

1 P v LEHIGH AVE & ftMERIi AN 



ELECTROMOTOR. SIMPLE HOW TO 

mane. By G. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor woich might be driven witn 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures Contained in sjcfkntific American 
Supplkmknt. No. 041. Price 10 cents. To be bad at 
this office and from all newsdealers. 



Hto50H.P. 




Motor of 19 h Century 

Can be us6& any place, to do ahv 
work, and by any one. No Boil- 
er, No Fire! No Steam! No 
Ashes ! No Gauges ! No Engi- 
neer ! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc.. address 
CHARTER GAS ENGINE CO, 

P.O. Box 148. Sterling, III. 



PLATINUM. 

Highest Awards at the International Exhibitions 
of 1851, 1855, 1862, 1865, 1867, 1873, 1878, 1889, for products and 
manufactures of Platinum and the precious metals. 
JOHNSON, Iff ATT HEY & CO., Ltd. 

Hatton Garden, .London. Founded 1725. 

CHICAGO EXHIBITS 1893. Value S K>0. OOO. 
Improved Platinum Stills for the concentration 
' of Sulphuric Acid, also model of first still made 1809. 
Gold-lined Platinum Concentrating: aiulLabor- 

atnry Apparatus, as manufactured in 1855. 
Platinum Wire, Sheets, Crucibles. Dishes, 

Tubes, etc. 
Series of Metals of the Platinum group— Iridium, 

Osmium, Rhodium, Ruthenium, Palladium. 
Alloys, Iredio-Platinum, Rhodio-Platinum, Iri- 

dio-Rhodio-Platinum, Silver and Platinum, 

Palladium and Silver. 
Standard Metre and Kilo. Iridium, 10 per cent., 

Platinum, 90 per cent, as furnished to the French 

International Commission. Density 21.552, Purity 

of Platinum 999-98773 per 1,000 parte. 
%&" Prices for free delivery United States on application. 





PATENT PETROLEUM MOTORS, «*»"?.«. 




Specially adapted to run all kinds of machinery used In 
small industries, mills, small electric light plants, pumps, 
all.kindp of vehicles, etc., etc. No Racer. Over 1700 
motors already in use. Received awards at all Expositions. 

Motors of from H to 30 h. p. ready for delivery. 
13P~ Our Motors are exhibited at Columbian Exposition, 

Chicago, Col. M. 18 in Mach'y Hall of the German Dept. 
!»" Send for Illustrated Catalogue and Price List, Free. 

J. M. GROB & CO., Mtrs. Le " s £ , r R E M u ^! chi 

First and largest Oil Engine Manufactory in Europe. 

Sole Agents for the U. S„ Mess, GHAS. G. ECKSTEIN <fc CO, 

41 John St., New York City. 



Statlonaiy Petroleum Motor. 





PETROLEUM MOTOR BOAT. 



Petroleum Lo«<n»otlTC. 



KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 

Rochester, N. Y. 



\ Send /or \ 
I Catalogue. ) 



THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

For Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 

made for the purpose. 

REDUCING VALVES. 

tw~ Send for circulars and testimonials. 

PIStlkK. GOVEKNOlt CO., 

i 201 S. 1st Avenue, - - Marshalltown, Iowa. 



0%;K R C.H.BESLY& CO. 

ANDAGENCY. CHICAGO, ILL.U.S.A. 



S cientific gook Q atalogug 



RECENTLY PUBLISHED. 

Our new catalogue containing over l(XJ pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed free to any address on applieation. 

fflUNN. & CO., Publishers Scientific American, 

361 Broadway, New York. 



Parsons Horological Institute. 

[earn the Watch Trade 

F "^^^ ( g) Engraving and Jewelry Work. 

PARSONS, IDE & CO. m~ Circular free. 

302 Bradley Ave., PEORIA, ILL. 




A A U/ © Wanted 50,01)0 Sawyers O m »■» g> 
Qn WW O and Lumbermen to 0#* If ^y 

A send us their full address for a copy of Em- m 
erson's t&~ Book of SA W S, new 1893 edl- ft 
tion. We are first to introduce Natural r^ 

w 
s 



tion. We are first to introduce Natural 
Gas for heating and tempering Saws with m mm 
wonderful effect upon improving their qua- WW 
Hty and toughnesB, enabling us to reduce _? 
prices. Address EMERSON, SMITH 
«fc CO. (Limited). Beaver Falls. Pa. 9 




"Improvement the Order of the age/' 

The Smith Premier Typewriter 

Embodies the most Progressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
All type cleaned in Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co.jJRjpacuse, n. Y., U, S,, A. 

We have 20 branch offices in the principal eitlesHoroughout the United States. 



PtRFORATLD SHELE1T METALS rtt\ 



For Cotton, Oil & Bice Mills.Sugar Houses, Distilleries, Phosphate & Fertilizer Wks. ■ 
I Mining, Gas & Water Wks., Threshers & all kinds of Grain Cleaning Mach'y, Steel & I 
I Iron Plates & Cylinders for Screening Ore, Coal & Stone. For Filters, Strainers, Ven- J 

tilators. Oil, Gas & Vapor Stoves & all special purposes. Perforated Tin & Brass. | 



VAPOR-ENGINES. 

Best and Cheapest for Pumping and All Farm Work. 

NO BOI EKI NO FIBEI Send for catalogue. 
SAFETY VAPOR ENGINE CO., 16 Murray St., N. Y 



I NICKEL 

B AND 

| ELECTRO-PLATING 

§ Apparatus aid Material. 

jjj THE 

5 Hanson & Van Winkle Co. 

2 Newark, N. .!. 
o 81 Liberty St., N. T. 

3 23 S. Canal Street, 

6 Chicago. i 
Columbian Exposition Electrical Bldg., Section L, Col. i 




IMPROVED TROLLEY SYSTEM.— DE- 

scription of an improved overhead system of electric 
traction recently adupted by the South Staffordshire 
Tramway Company. With 9 engravings. Contained in 
Scientific American Supplement, No. 886. Price 
10 cents. To be had at this office and from all newsdeal- 
ers. The same number contains a description (with 2 
illustrations) of a new electric tramway ar, Paris, and 
also a description of Siemens & Halske's electric railway 
conduit, with 3 illustrations. 



ATENTS! 

MESSRS. MUNN & CO., In connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patentp 
for Inventors. 
tn this line of business they have had forty-fir* years- 
evneriencf, and now have tineqwued 'acuities for the 
preparation of Patent Drawings, Specifications, and the 
orosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs.. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
ri iht3 for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them ; directio ns c oncerning Labels, Copy rights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases Hints on the sale of 
Patents, etc. 

We also send, free of charne. a Synopsis of Foreign Pa- 
tant Laws, showing the cost and method of securing 
Patents in all the principal countries of the worid. 
MUNN ifc CO., Solicitors of Patents. 

361 Broadway, New York. 
BRANCH OFFICBS.-Nos. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington. D. C. 




__ Small Electric Motor 

for Amateurs, nius. in Sci. Am. 
Supp., 783. Materials and direc- 
tions for making sent by mail, 
$1.25. Difficult parts finished. An 
instructive Christmas present. 
W. S. BISHOP, 958 Grand Ave., 
New Haven, Conn. 



CHOLERA: EPIDEMIOLOGY OF.— 

Bv Dr. G. Archie StoCkwell. An interesting and valu- 
able pnper on the dissemination of the Asiatic Cholera, 
showing what does and what doeB not soread the dis- 
ease. Contained in Scientific American Supple- 
ment. No. 888. Price 10 cents. To be had at this 
office and from all newsdealers. 



it you want the best Tjathe and Drill 



CHUCKS, 




BUY 

WESTCOTT'S. 
Strongest 
Grip, Great- 
est Capacity^ 
and Durabil- 
ity, Cheap and Accurate. 

Westcott Chuck Co., Oneida, N. Y., U. S. A. 

Ask for catalogue in English, French, Spanish or German. 




MECHANICS' TOOLS. 

If you are interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata- 
logue. Our 1892 edition is a very elaborate and com- 
?lete hook of 704 pages, handsomely bound in cloth, 
'he book will be sent to any part of the world, pre- 
paid, on receipt of $1.00, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
should have this catalogue, even if they do not in- 
tend buying their Tools and Supplies or us. 

MONTGOMERY & CO., Fine Tools. 
105 Fulton Street. New York City, N. Y. 




THE STURTEVANT 
AUTOMATIC 



MfflNES 

HORIZONTAL* UPRIGHT. 

SENDFORCATALOGUea To 

BfSTURTEVANTE 6 <S 

M W YORK rHIU. CHKKO. 1 0IYO6/V 




THE "OLULST" 
GAS AHD GASOLINE ENGINES, 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

THE OLIN GAS ENGINE CO., 

222 CHICAGO STREET, BUFFALO, NEW YORK. 



Our exhibit 

Electric 

IN " 



t of Electric Bailway Apparatus at the WORLD'S FAIR is the most o 
; Equipment of the INTRAMURAL RAILROAD, including the Ii 
THE WORLD, was furnished by us. pr - Write- for oiw 



PAID for all kinds of good Second-hand 
Iron and Wood-Working Machinery. 
Address W. P. DAVIS, Rochesteh, N. Y. 



complete there. The entire 
'iAKKKST DYNAMO 
World's Fair Folder. 



G-EIVEHAXj 



by us. p?" Write, for 

EXjSOTRZO company. 

DISTRICT OFFICES: I IS First Street San Francisco, Cal. 

M Broad Street. New York. I 620 Atlantic Avenue Boston, Mass. 

173 and 175 Adams Street Chicago, 111. O 509 Arch Street Philadelphia, Pa. 

Fifth and Race Streets Cincinnati, O. I 401-407 Sibley Street St. Paul, Minn. 

Equitable Building Atlanta, Oa. I 1333 F Street, N.W .Washington, D. C. 

All business outside the U. S. transacted by Thomson-Houston International Electric Co. 44 Broad St. New York 



The American Bell Telephone Company 

125 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186, 787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been denned by the Supreme Court of 
the United States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa- 
tent No. 463, 569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 



THE 




KSTAHI.IKIIED 1845. 

The Most Popular Scientific Paper in the World 

Only 93.00 a Year, Including Pontage. 
Weekly — 5'^ Numbers a Yen.r. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravints of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc, , Complete list of patents each w ek. 

^ti^*r#nh«!i-iiiitnw«- i One-'Btfp»«»r-ftie S&fBS- 
xjurit' American will be sent for mie p«i»^-B2 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on rpceipt of l In-ee il« liars by the 
publishers; six months, $1.50; tbree months, $1.00. 

('I lib*. — Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN dk CO., 3«1 Broadway, New Vol It. 



'I' H 15 

gtimiiit ^ttwiatt fupplcmrnt 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy, Natural 
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